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1890-3.      V.-P.   1900.) 

1900  Eason,  Herbert  L.,  M.B.,  37,  Queen  Anne  Street,  W. 
O.M.*Edmunds,  AYalteii,  M.D.,  2,  Devonshire  Place,  Portland 

Place,  W.     (C.  1885-8.) 
1900     Edridge-Green,  F.  W.,  M.D.,  99,  Walm  Lane,  Willes- 
den  Green,  l^.W. 

1902  fELLTOT,   Egbert   Hejjiiy,   Major  I. M.S.,  M.D.,  Se.D,, 

c/o  Messrs.  Grindlay,  54,  Parliament  Street,  SAV. 

1903  Ellis,  W.  F.,  c/o  Messrs.  Holt,  3,  Whitehall  Place,  S.AV. 

1908     E-MiiERSOx,  Herbert  H.,  275,  Giossop  Eoad,  Sheffield. 

1883  *Emrys-.Jones,  A.,  M.U.,10,  St.  Jolm  Street,  Manchester. 

1900     Eyans,    Jonx    Jameson,    JM.B.,    85,    Edmund     Street, 
Birmingham. 

1902      KvERSiiED,  A.  E.  F.,  13,  Harley  Street,  W. 

1907     Fenton,  Capt.  A.,  M.B.,  I. M.S.,  c/o  Messrs.  Thos.  Cook 
and  Sou,  Eaugoon. 

1911     FEN^VICK,  Geokqe,  Auckland  Club,  Auckland,  N.Z. 
1888     Fergus,  A.  Freeland,  M.B.,  22,  Blythswood  Square, 

Glasgow,     (C.  1905-8.) 
O.M.  tFEiiGUSOX,  H.  L  ,  Dunediii,  New  Zealand. 
1894  tFlsciiER,  E.  C,  M.D.,  Cairo,  Egypt. 

1904  Fisher,  INIajor  J.,  I. M.S.,  c/o  Messrs.  Grindlay  and  Co., 

54,  Parliament  Street,  S.AV. 

b 


XVIII 

ELECTKD 


1S95     FisuER,  J.  Heubeet,  M.B.   (C),  S3,  Wimpole  .Street, 

Cavendisli  Square,  W.     (C.  1904-7.     S.  1907-10.) 
O.iM.    Fitzgerald,   C.  E.,  M.D.,  27,  Upper  Merriou    Street, 

Dubliu.     (V.P.  1882-5.     C.  1880-1.) 
1912     Flaxman,  Samuel  C.   E.,  Peckham    House,    Peckham 

Eoad,  S.E. 
1909     Flegg,  F.  A.  MAHTiy,  '■  Soutlideiie,"  The  Shrubberie?, 

South  "Woodford,  Essex. 
1889     Flemming,  Percy  (V.-P.),  70,  Harley  Street,  VV.     (C. 

1901-i.) 
1892     Folker,  Herbert  Henet,  Hanley,  Staffordshire. 
1880     Ford,  A.  Yernox.     (Address  uneommuuieated.) 
O.M.    Frost,    AV.    Adams,    Sheplierd's   "Well,    Forest    Kow, 

Sussex.     (L.  1900-6.     V.-P.  190G-9.) 
1895     Galloway,    A.    Eudolf,    M.B.,    250,    Uniou    Street, 

Aberdeen,  N.B. 
1887  tGr-^i'DNER,  John  J.,  M.D.,  128,  Bishop  Street,  Montreal, 

Canada. 
1912     GiBB,  H.  P.,  F.E.C.S.,  17,  Bentinck  Street,  ^Y. 
1889     GiBBS,  Alfred  N.  G.,  52,  AVhiteladies  Eoad,  Clifton. 
1902  tG^BSoN,  J.   LocKHART,  M.D.,  Wickham  Terrace,  Bris- 
bane, Australia. 
O.M.     Glascott,  C.  E.,  M.D.,  Eosenmllion,  Budleigh  Salter- 

ton,  Devon.      (C.  1896-9.     Y.-P.  1902-5.) 
1885  fGrODFRAY,   Alfred    Charles,    St.    Heliers    House,    St. 

Heliers,  Jersey. 
1899     Goldsmith,  G.  Harvey,  M.B.,  Bedford. 
1907     Goulden,  Charles  Bernard,  5,  Uniou  Street,  Oldbaui. 
1901     GoWANS,  Tuos.,  M.  B.,  4,  Abbotsford  Terrace,  Newcastle- 

on-Tyne. 
O.M.    GowERS,  Sir  W.  E.,  M.D.,    F.E.S  ,   50,   Queen   Anne 

Street,  AY.     (C.  1880-3.     A^-P.  1896-9.) 
1897     Granger,  F.  M.,  18,  Nicholas  Street,  Chester. 
1895  tGI^RANT,  H.  Y.,  M.D.,  414,  Delaware  Avenue,  Buflalo,  U.S. 
1895  tGrRAY,  James,  M.D.,  Helena,  Montana,  U.S.A. 
1887     Green,  Edwin  Collier,  27,  Friar  Gate,  Derby.     (C. 
1903-4.) 
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L903     GuKKXE,  AiiTuuii,  4,  Theatre  Street,  Norwicli. 

1911     Geeeves,  Eeginald  A.,  53,  Upper  Brook  Street,  W. 

1S9.5  GurFfix,  W.  WAXsoy,  :\r.H.,  G8,  Brunswick  Place, 
Hove,  Brighton. 

1885  *GiirFrrnr,  A.  IIell,  M.D.,  17,  St.  John  Street,  Man- 
chester.    (V.-P.  1905-8.     C.  189.3-6.) 

1910     GuEFFrni,  Arthur  Donald,  M.B.,  30,  Welbeck  Street 

1891     Grimsdale,  Harold,  M.B.,  3,  Harley  Place, Marjlebone 

Road,  N.W.     (C.  1907-10.) 
O.M.     Grossmanj^^,  K.  a.,  70,  Rodney  Street,  Liverpool. 
1910     Giiosz,  Prof.  E.  vox  (F.),  5,  Reviczhy  Ter.,   Buda-Pes^, 

Hungary. 

1899  Gruber,  Rudolph,  M.D.,  81,  Harley  Street,  AV. 

1908  GuN.M>-G,  C.  J.  H.,  13,  Thurloe  Place,  South  Ken- 
sington, S.W. 

1898  Guthrie,  Leonard  G.,  M.D.,  15,  Upper  Berkelev 
Street,  W. 

1910  Haab,  Prof.  O.  (F.),  41,  Pelikaustrasse,  Zurich,  Switzer- 
land. 

1887  *HABiaisHox,  Samuel  Herbert,  M.D.,  88,  Harlev  Street, 
W.     (S.  1894-7.     C.  1897-1900.) 

1889     Hailes,   C.   H.    G.,  M.D.,  Hawkesdale,  27,  Alma  Road, 

Clil'ton,  Bristol. 
1885  fllAiNES,  HuMPUREV,  Auckland,  Xew  Zealand. 
1902  tllALLiDAY,  J.  C,  Macquarie  Street,  Sydney,  JST.S.AV. 

1900  Halledie,  Andrew,  M.B.,  Avoudale,  Chesterfield  Road, 

Eastbourne,    and   G,   Warrior    Square  Terrace,    St. 

Leonards-on-Sea. 
189t>     Hamilton,  Robert  J.,  82,  Roduey  Street,  Liverpool. 
1878  fl^AMiLTON,  T.   K.,   M.U.,   A\^akefield    Street,  Adelaide, 

South  Australia. 
1912     Hanaein,   Capt.   P.   J.,  R.A.M.C,   Ui,  Prince   Patrick 

Terrace,  N.E.  Road,  Dublin. 

1901  Hancock,  Edw.  D.,  11,  The  Circus,  Bath. 
1908     Hanna,  Henry,  57,  Universitv  Road,  Belfast. 
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1001     H\^'sox,  Eegixald  E.,  5,  llarley  bircet,  A\^ 

1900  H.vn^rAN,  N.  B.,  M.B.,  108,  Harley  Street,  ^V. 

1902  IIarries-Jones,  E.,  16,  Castiliaii  Street,  Nortliaiiipton. 

1909  HA.TjRr,  Philip  A  ,  Geueral  lufirmaiy,  Leeds. 

1910  Haeston,  George  M.,  M.D.,  Hong  Kong. 

1S82  *IIartridge,  GrsTAVus,  12,  AVim])o]e  Street,  AV.     (C. 

1889-92,1895-8.     S.  1892-5.     V.-P.  1910-1 1.) 
1905  tHARTT,  G.  W.,  M.B.,  Ch.B.,  AVelliuglon,  New  Zealai.d. 
1S99     Hawkes,  C.  S.,  Gleiicairn,  AYickl.ain  Terrace,  Brisbane, 

Queensland. 

1901  Hawtiioiine,  C.  O  ,  08,  Harley  Street,  AV. 

1908     Hat,  Percival  J.,  3,  Northumberland  Eoad,  SlieflGeld. 

1892  Hatdok,  Frank,  Apotliecaries'  Hall,  AVaterLane,  Black- 
friars,  E.G.    , 

1899  Henderson,  Edward  E.,  M.B.,  G.  Lower  Berkeley 
Street,  Portman  Square,  AV. 

1903  Henderson,  Thomson,  15,  The  Eopewalk,  Nottingham. 

1896  Henet,  11.  AVallace,  M.D.,  6,  Market  Street,  Leicester. 
1905     Hepbuen,  Malcolm  Langton,  'M.D.,  B.S.,  F.B.C.S., 

111,  Harley  Street,  W. 

1897  Herbert,  Lt.-Col.  Herbert,  I. M.S.  (C),  Castle  Grove, 

Nottingbaui. 

1887  *Hern,  Jo]IN,  M.D.,  Summercote,  Darlington. 

1910     Heron,    David,    British     Oplithalmologieal    Hospital, 

Jerusalem,  Palestine. 
1910     TON  Hess,    Prof.    Cael   (P.),    1,    Pleicbenglacisstrasse, 

AA^'urzburg,  Bavaria. 
1905     Hewkley,    p.,    19,    Lower    Seymour    Street,    Portman 

Square,  \V. 
1895     Hickman,  H.  E.  Belcher,  M.B.,  5,  Harley  Street,  AV. 
O.AI.    Hiogens,  Charles,  52,  Brook  Street,  AA^.     (C.  1880-3. 

A".-P.  1901-4.) 
1903     Hill,  Feancis  E.,  62,  AVarwick  Eoad,  Carlisle. 

1888  *Hinnell,  J.  S.,  M.B.,  62,    Garland    Street,  Bury    St, 

Edmunds. 
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1907  lIixsiiELwooi),  James,  120,  AVoodside  Place,  Glasgow. 
1905     HiuD,  11    H.,  M.Pj.,  81,  Edmund  Street,  Birmingham. 

1899     H0I5DAY,  James,  .M.B.,   Beverley  House,  Colney  Hatch 

T/ane,  iS^. 
1897     Hoao,  (x.    11.,    M.U.,  95,   George  Street,    Launceston, 

Tasmania. 

1911     HoEMEs,  GoRDOx  :\I.,  :\r.  D.  (S.),  58,  Harley  Street,  AV. 
18S9     HoETifousE,  EuwinH.,  M.U.,  35,  Nottingham  Place,  W. 
1905     HosFOUD,  J.  S.,  20,  St.  James'  Place,  St,  James'  Street, 
S.W. 

1893  tHowE,  LuciEN,  18:3,  Delaware  Avenue,  Buffalo. 

1908  Hudson-,  A.  C,  M.D.,  Royal   London  Oplithalmie   Hos- 

pital, City  Road,  E.G. 
1881  fHuDSoy,  Lt.-Col.   Erxest,   I. M.S.      (.Addrcs.s  uucom 
muuicated.) 

1880  tlJuGnES,   Samuel  II.,  1G9,  Macquarie  Street,  Sydney, 

New  South  Wales. 
1893  tHL'GHES,  Wilfrid    Kkkt,    M.B.,    102,    Collins    Street, 

j\[elbourne. 

1908     Hunter,  George,  31,  Bridge  Street,  Inverness. 

1901     IxMAK,  Wm.,  M.B.,  55,  Elm  Grove,  Southsea. 

1883  tJ^CKSOy,  James,  IM.D.,  Collins  Street  East,  Melbourne, 
Australia. 

1898     James,  George  Brooe'sbank  (C),  5,  Harley  Street,  W. 
1908     James,  Robert  Rustox,  G,  Lower  Berkeley  Street,  W. 
1905     Jaques,  R.,  20,  Athena-um  Street,  Plymouth. 
18S3  tJi:xKixs,  E.   J.,  M.D.,  Xepcau  Towers,  Douglass  Park, 
Sydney,  N.S.W.,  Australia. 

1908     Jeremy,  H.  Rowe,  8,  Chiugford  Road,  Walthamstow, 
Essex. 

1883     Jessop,  W.  H.  II.,  78,  Harley  Street,  W.     (C.  1889-92 

Y.P.  1907-10.) 
1910     Jewell,  AVilliam  IT.,M.D.,  27,   Xcw  Cavendish  Street, 

W. 
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1882     Johnson,  G.  Lindsay,  M.B.  (Address  uucommunicaled.) 

1888  t.ToiTNSTON,  Geo.  D.,  Georgia  Street,  Vancouver,  British 
Columbia. 

1898  *JoNES,  Geoege,  M.B.,  8,  Cluircb  Terrace,  Lee,  S.E. 

1897  Jones,  Hugh  E.,  19,  Rodney  Street,  Liverpool. 

1891  tJoNEs,E.  H.,  M.B.,  B.S.,209,  Macquarie  Street,  Sydney, 
New  South  Wales. 

1905  JuLER,  F.  A.,  21,  Cavendish  Square,  AV' . 

O.M.  JuLER,  H.  E.,  23,  Cavendish  Square,  AV.  (C.  188G-9. 
y.-P.  1900-2.) 

1899  Keeling,  G.  S.,  M.D.,  Attleborough,  Norfolk. 

1900  tKELSALL,  H.  T.,  M.D.,  1,   Devonshire  Terrace,  Perth, 

W.  Australia. 

1898  IKendall,    H.     AV.    Martindale,    AVellington,     New 

Zealand. 
1888  IKennt,  Augustus  Leo,  M.B.,  87,  Collin.'*   Street,  Mel- 
bourne, Victoria,  Australia. 

1901  KiLLicK,  CuAS.,  3,  Marsham  Street,  Maidstone. 

1906  KiLKELLV,  Major  P.  P.,  I.M.S.,  c/o  Messrs.  H.  S.  King 

and  Co.,  Pall  Mall. 
1895     Knaggs,  Kobeut    Laweord,   M.D.,  27,   Park  Square, 

Leeds. 
1881  fKNAGGs,  S.  T.,  M.D.,  AA^ellington,  BondiRoad,  Bondi, 

Sydney,  N.S.AV. 

1910  Knapp,  Dr.  AR^'0LD  (F.),  10,  East  51th  Street,  New 

York,  U.S.A. 

1911  Lang,  B.  T.,  B.C.,  22,  Cavendish  Square,  AV. 

O.M.  Lang,  AViLLiAM, 22, Caveudish  Square,  AV  (C.  1886-9. 
A^-P.  1900-3.     (Acting  Pres.  1903.) 

O.M.  Lawford,  J.  B.  (Pres.),  99,  Harley  Street,  Cavendish 
Square,  Ay.  (C.  18SG-9 ;  1898-1901.  S.  1895-8. 
V.-P.  1905.     T.  1905-11.) 

1889.  *La^vs,  A\^m.  G.,M.B.,  3,  East  Circus  Street,  Notting- 
ham.    (C.  1909-11.) 
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1896.     Lvwsox,  AuNOLD,  M.D.,  12,   Harley  Street,  W.     (C. 
1909-1911.) 

1895  fLiCA,  J.  AuGLTSTUs,  M.B.,  "The   Pines,"    Eracebridge, 

Ontario,  Canada. 
1885t  Le  Croniee,  Haudwick,  St.  Heliers,  Jersey. 
O.IM.    Leutaed,    H.    a.,  M.D.,  26,   Lowtlier  Street,  Carlisle. 

(C.  1900-1.) 
1885     Lee,  Charles  Gr.,  11,  Princes  Avenue,  Liverpool. 
1912     Lice,  H.,  F.R.C.S.,  Guy's  Hospital,  S.E. 
1901.  tLEE,  AV.  A.,  Lfc.-Col.  I.M.S.,  e/o  Mrs.    Lre,   Heaton 

Hall,  Z^ewcastle-on-Tyne. 
1911     Letchwoeth,  T.  W.,  68,  Claremont  Eoad,  Siirbiton, 
1903     Levt,  a.,  M.D.,  67,  Wimpole  Street,  AV. 
1907     Lindsay,  AV.  J.,  84,  Heme  Hill,  S.E. 

1896  Ltstee,  AV.  T.,  IM.H.,  21,   Devousbiro  Place,  AV.      (C. 

1907-10. 

1902  Little,   ANDRiiw,  114,   Manningbam   Lane,  Bradford, 

Yorks. 
1802     Lodge,  Samuel,  jun.,  M.D.,  28,  Manor  Eoad,  Bradford. 
1911     Loosely,  Alfeed  E.  A.,  25,  New  Caveudisb  Street,  AA^ 

1903  fLiJCKHOiF,  James, M.D.,  Rhodes  Buildings,  St.  George's 

Street,  Capetown. 
1883     LuNN,  J.  11.,  The  Haven,  Mill  Road,  A\^orthiug.     (C. 
1892-5.) 

1899  Lyle,  H.  AVilloughby,  M.D.,  Eversley,  Elmfield  Road, 

Bromlev,  Kent ;    and  39,  Hertford  Street,  Mayfair, 
A\^. 

1900  MacCallax,   Artiiue    Feeguson,    IM.B  ,   Turf    Club, 

Cairo,  Egypt. 

1905     Macdonald,   J.    G.,    Imperial    Chambers,   Dee   Street, 
Invercargill,  New  Zealand. 

1902     Mackay,  D.  Matheson,  M.D.,  48,  Beverley  Road,  Hull, 

1888  *Mackay,    George,    M.D.,    20,   Drumsbeugb    Gardens. 

Edinburgh.     (C.  1900-2.     V.-P.  1906-9.) 

1889  IMackenzie,    E.    AVallace,    M.B.,   139,    Upper    AVillis 

Street,  Wellington,  New  Zealand 
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1880  MacLekose,   Noeman    M.,    M.B.,    IS,    Jlarley    Street, 

Cavendish  Square,  AV.     (C.  1902-5.) 
1897  tMA.ci.EXN.vx,   Duncan    N.,    M  D.,    120,    Bloor    Street 

AVest,  Toronto. 
1S02  fMAcLEOD,  Charles   Gt.,   M.  15.,  157,   Macquarie  Street, 

Sydney,  N.S.AV. 

1881  tMACONAcniE,    G.    A.,     Brigade     Surgeon     Lieutenant- 

Colonel,  M.D.,  33,  Quceu's  Road,  Aberdeen. 
1911     MacQiieen,  J.  F.,  12,  Eojal  Terrace,  Soiitliend-on-Sea. 
1899     Maddox,   Ernest  E.,   M.D.,  Grleuartney,  Poole  Eoad, 

Bournemouth.     (C.  190i-6.) 

1883  IMaiier,  W.   OniLLO,   M.D.,  Craignish,   185,    Macqnarie 

Street,  Sydney,  N.S.W. 
1899  fMANCiiE,    Charles,  B.A.,  M.D.,    33,    S'^»-  Alessandro, 

Yallettn,  M:iltn. 
19J1  t -^I'^^^'i^Q.  Leslie  S.,  Christcluireh,  New  Zealand. 
1911     Manso.v,  AV.  II.,  iAI.D.,  5,  Clifton  Place,  Glasgow,  W. 
1909     Marciiant,  E.  Laciilan,  AVoodward  Street,  AVellington, 

New  Zealand. 

1904  Markus,  Charles,  M.D.,  28,  AVimpole  Street,  AV. 

18S3  fMARjLOAv,    Prank    AVilltam,    M.D.,    200,     Higliland 
Street,  Syracuse,  New  York  State,  U.S.A. 

1892  IMarshall,  Cilarles    Dea^ereux,  112,   Harley    Street, 

AV.     (C.  1903-4.     S.  1904-7.     C.  1907-lo!) 
1907     Marshall,  James  Cole,  M.D.,  36,  Albion  Street,  Hyde 

Park,  AV. 
1888  IMahtin,  Aluerx,  M.D.,  AA^ellingtou,  New  Zealand. 

1905  Massey,   a.  Yale,  M.D.,  24,  Tavistock  Square,  AV.C. 

1884  Maxwell,  Patrick   AVilltam,  M.D.  (A^P.),  19,  Lower 

Baggot  Street,  Dublin.     (C.  1900-2.) 
1904     May,    H.    J.,    M.15.,    B.C.,    Naiui    Tal,    College    Phice, 
Southampton. 

1893  jMavnard,    Frederic   Pinsent,  Major,   Indian   Medical 

Service,  care  of  Grindlay  and  Co.,  Calcutta. 
1902     Mavof,  Stephen  (C),  59,  Harley  Street,  W. 
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1890  *McGI-rLLiviiAY,    Angus,  IM.D.,  23,   South   Tay    Street, 

Dundee,  N.B.     (C.  1902-5.) 
1895  tMclNTosii,  J.    E.,  M.D.,  40,  Coburg  Street,  St.  Jolm, 

New  Brunswick,  Canada. 

1895  McKenzie,   H.  V.,  M.D.,  Elmbauk,   Abbey  Koad,  Tor- 

quay. 
1902     MclMuLLEN,    W.    H.,   4,    Chandos    Street,    Cavendish 

Square,  W. 
1904     McNab,  Angus,  118,  Harley  Street,  W. 

1911  McNabb,  Henky  it.,  M.D.,  8.v,  St.  John  Street,  Man- 

chester. 

1912  McPhersox,  Major,  I. M.S.,  c/o  Ophthalmic  Hospital, 

Bombay,  India. 
1912     Mead,  John  Clarke,  55,  High  Street,  Lowestoft. 
1901     Menzfes,  J.  A.,  9,  Castle  Hill  Avenue,  Folkestone. 
1897     Miller,    Or.    Victor,    M.B.,    2,   Barrington    Crescent, 

Stockton-on-Tees. 
1899     Miller,  Herbert  Percy,  M.D.,  100,  Stoke  Xewiugton 

lload,  N. 
1881  fMiLLES,  W.  Jennings.     (Address  uncommunicated.) 

1897  fMiNNEs,  Robert  Stanley,  M.D.,  127,  Metcalfe  Street, 

Ottawa,  Ontario. 
1911     Mitchell,  Leonard  J.  C,  4,  Collins  Street,  Melbourne. 
1901     Montgomery,  Eobert  J.,  M.B.,  87,  St.  Lceson  Street, 

Dublin. 

1896  MooNEY.  Herbert  C,  M.B.,  22,  Lower  Baggot  Street, 

Dublin. 

1908  Moore,  Robert  F.,  M.B.,  St.  Bartholomew's  Hospital, 

E.C. 

1909  MoRRELL,  Reginald  A.,  13,  Harley  Street,  AV. 
1904     aioRRiCE,  Gr.  G.,  17,  Royal  Terrace,  Weymouth. 

O.M.    Morton,   A.  Stanford,  133,  Harley  Strcot,  ^V.      (C. 
188G-9.     V.-P.  1902-5.) 

1898  MoTT,  F.   W.,  M.D.,  F.R  S.  25,  Notlinghai.i  Place,  W . 

(V.-P.  1901-7.) 
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lOLO     Mould,    Major    G.    T.,   I.M.S.,    4,    Edith    Road,    \V. 
Kensington,  W. 

1908  MoxoN,  Frank,  M.B.,  B.S.,  56,  Seymour  St.,  W. 

1909  i^AYLon,  \V.  Roebuck,  14,  Carr  Road,  Nelson,  Lanc3. 
1909     Nell,    Andreas,    Victoria     Eye    and    Ear    Hospital, 

Colombo,  Ceylon. 
O.M.*NETTLEsinr,   EuwAun,    Longdown    Hollow,    Hindhead, 
Haslemere.     (Pres.lHOo-r.     S.  18S0-3.     C.  1S83-G. 
V.-P.  188G-9.) 

1909  Newman,  T.  A.,  M.D.,  Collins  Street,  Melbourne. 
1881     Nicholson,  A.,  30,  Brunswick  Square,  Brighton. 

1910  NoRDENSON,  Dr.  Erik  (F.),  10,  Wasagatan,  Stockholm, 

Sweden. 
1912     Norman,  Alfred  Clarence,  M.D,,  Durham  County 

and  Sunderland.  Eye  Infirmary,  Sunderland. 
1895  *OGiLTrE,  F.  MEN'rEiTU,M.B.  (C.),The  Shrubbery,  72, 

Woodstock  Road,  Oxford. 
1895     Ogilty,  Alexander,  M.B.,  Lemy,  Clifton  Park,  Clifton, 

Bristol. 

1889  fO'KiNEALY,  Frederick,  Major,  I. M.S.,  care  of  Messrs. 

King,  Hamilton  and  Co.,  7,  Hare  Street,  Calcutta. 

1899     Oldmeadow,  Lloy'd  J.  H.,  Kineton,  AVarwickshire. 

1911  Oliver,  N.   W.   B.,  M.B.,  6,   Mount  Vernon,  Hamp- 

stead,  N.W. 

1899     Ormond,  Arthur  Wm.  (C),  7,  Devonshire  Place,  W. 

1892  tORR,   Andrew    William,    M.D.,    A.M.  P.    Buildings, 
Edward  Street,  Brisbane. 

1890  fOsBORNE,  A.  B.,  M.U.,  4G,  McNab  Street  South,  Hamil- 

ton, Canada. 

0..M.    Owen,  D.  C.  Lloyd,  41,  Newhall  Street,  Birmingham. 
(V.-P.  1891-4.) 

1905     OwKN,  S.  A.,  M.D.,  50,  Harrington  Gardens,  S.W. 

1890  fPALMER,  L.  LoRAN,  IM.D.    (Addrcss  imcommunicated.) 

1891  *Parkkr,    Heubert,    Saragossa    Hou?e,     New    Street, 

Henley -on-Tli;unes. 


XXVII 
ELECTED 

1899  Paukeh,   IIerbebt    George,  13,  Cliorley    New    Rond, 

Bolton. 

1900  Parsons,  John  Herbert,  54,  Q\ieen  Anne  Street,  AV. 

(C.  1909-12). 

1887  tPATEL,  D.  H.,  Bai  Hirabai,  B.  J.  Charitable  Dispensary, 

Tardeo,  Bombay. 
1907     Paterson,  James  V.,  11,  Melville  Street,  Edinburgh. 

1900  tPATKAR.BiiAGTANT  Sakharam,  Cjimac  Eoad,  Kalkadeir 

Post,  Bombay,  India. 
1902     Patox,  Leslie  (C),  29,  Harley  Street,  W. 
1907     Pearson,  Maurice  G.,  M.B.,  Cleveland  Moore  Eoad, 

Durban,  Xatal. 

1888  Percival,    Archibald     Stanli.t,    M.B.,     B.Cli.,    25, 

Ellison  Place,  Newcastle-on-Tyne.      (C.  190G-9.) 
1891     Perrt,    a.,    Surgeon-Major,     Principal     Civil    Medical 
Officer,  Ceylon. 

1889  fP^i'i^Y,  Francis  F.     (Address  uncoinmunicated.) 
1889     Phillips,  T.,  126,  Harley  Street,  W. 

1895  PicKARD,     Hansom,     M.D.,     31,     Ea^t     Southernliay, 

Exeter. 

1909  Pike,  Xormax  H.,  10,  York  Terrace,  St.  George's  Road, 

Cheltenham. 

1910  PiSANi,  Lt.-Col.  L.   J.,  I. M.S.,  Kingslen,   Cheam  Road, 

Sutton. 
1900  fPocKLET,  Francis  Antill,  M.B.,  227,  jNIacquaric Street. 

Sydney,  N.S.W. 
1Q03     Pollock,  AV.  B.  Inolis,  276,  Bath  Street,  Glasgow. 

1896  *PooLET,    G.  H.,   70,  Hanover    Street,    Glossop   Road. 

Sheffield. 
1891  tPoPE,  R.  J.,  M.D.,  Box  4-97,  G.P.O.,  Sydney,  N.S.AV. 

1900     Pope,    Thomas   Henry,  M.D.,    B.Sc,   Price's  Avenu( . 
Margate. 

1902  Potter,  Bernard  E.,  58,  Park  Street,  AV. 

1903  *PoTTS,  George,  3,  iMarsham  Street.  ^Maidstone. 
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ELECTED 

1899     PjtiCE,  Henet  J.,  ]Nraldon,  Essex. 

1882     PiiiciiARD,  Artuur  AVilliam,  G,  Eoduey  Place,  Clifton, 

1908  PfiiDMOiiE,  Walter  G.,  Major  I. M.S.,  c/o  Griiidlay  and 

Co.,  54,  Parliament  Street,  S.W. 
1903     PaiTCHARD,    Eaic    L.,    M.D.,    70,    Fairhazel    Gardens, 

KW. 
1892     Prois^qer,  Charles  Erxest,  Litchdon,  Harrogate. 

1909  Pro^se,  S.  Willis,  tog.  Union  Bank  Buildings,  AV^in- 

nipeg,  Canada. 
O.M.    PuRTEs,    W.     Laidlaw,    20,    Stratford     Place,    0.\!ord 

Street,  AV. 
1911     Quick,    Hamcltox    E  ,     Al  B.,    Northampton     Place, 

Sfl-ansea. 
1889     Ramsay,    A.    Maitlaxd,   AI.D.,    15,  AVoodside    Place, 

Glasgow.     (C.  1909-11.) 

1899  Read,    E.   I.,    Government    Medical    Officer,    Trinidad, 

AVest  Indies. 
1881  fREETE,  R.  A.,  M.D.,22,  Shuter  Street,  Toronto,  Canada. 

(A'.-P.  1907-10.) 
1885     Rentox,  James  Crawford,  AI.D.,  1,  AVoodside  Terrace, 

Glasgow. 
1S91     Reynolds,  Austin  Edward,  15,  Einsbury  Circns,  E.C. 
1897     Richmond,  R.,  M.D.,  29,  Lingfield  Road,  AVimbledon, 

S.AV. 
1907     Ridge,  E.  AIaxxers,  Xew  River  House,  Church  Street, 

Enfield. 
1892     Ridley,    Xicholas    C,  ALB.,  27,    Horse  Fair    Street, 

Leicester. 

1900  RtSELEY,  Stanley,  387,  Glossop  Road,  Sheffield. 

1885  *RoGERTS,   Edward,   23,   St.    John    Street,    Deansgate, 
Manchester. 

1896  fRoBERTS,  J.  R.,   Alajor,   ALB.,   caie   of  Messrs.  King, 
King  and  Co.,  Bombay. 

1891        riOBERTSON-Et'LLARTON,  ARCHIBALD  LOUIS,  ALB.,  CM., 

201,  Bath  street,  Glasgow. 
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ELECTED 

O.M.    llociCLiFFK,    W.  C,  M.D.,  17,  Cliarloite  8trfer,  IIuJl. 

rC.  1S92-5.     y.-P.  1900-3. j 
1912     KoDGER,  DoLCiLvs,M.IJ.,  c/oBauk  of  Xew  South  Wales, 

Melbourne. 
iS98     EoE,  Artiiuu  Legge,  43,  Prvnie  Street,  Hull. 

1S98     EoLL,  G.  W.,M.B.,B.C.,(C.),  7,  Upper  Wimpole  Street, 

W. 
1800     EoLSTox,  Sous  II.,  l-i,  The  Crescent,  Plymouth. 

1891  EoPEii,  AuTiiuK  Charles,  The  Shrubbery,  Exeter. 
1882  fEoTU,  Eeuter  E.,  42,  College  Street,  Hyde  Park,  Sydney, 

Xew  South  AVales. 

1893  *EowAN,  John,   M.B..  10,   Vroodside  Crescent.  Charin"' 
Cross,  Glasgow,  X.B. 

1899  *EoxBURGU,  A.  B.,  M.B.,  7,  Henrietta  Street,  W. 
1881   fHuDALL,  J.  T.,  Gl,  Spring  Street,  Melbourne,  Australia. 
1895     Russell,  J.  S.  Eisien,  M.D.,  44,  Wimpole  Street,  ^V. 

(C.  1900-3.     S.  1903-6.     C.  1906-9.) 

1903     Rutherford,  A.  Freer,   19,   Abbey  Eoad,  Barrow-in- 
Furness. 

1888  tS.vKDERs,    EicuARD    C,    M.D.,    Loppiugton    Hall,    nr. 
Weni;  Salop. 

1884  *Sa>'dford,  Arthur  W.,  M.U.,  13,  St.  Patrick's  Place, 
Cork.     (C.  1S96-9.     V.-P.  1902-5.) 

1909     Saux'ders,    Edward    H.,    Dominion    Trust    Buildin<^s 
Vancouver,  B.C. 

1900  fSAGER,  D.  S.,  M.D.,  Brantford,  Ontario,  Canada. 

1907     Scott,  G.  Affleck,  M.B.,  Kingsland  House,  Ballarat, 
Victoria. 

1901  Scott,  G.  ?*Ielmoth,  Martou,  Xew  Zealand. 

1888     Scott,  Kenneth,  M.D.,  7,  Manchester  Square,  AV. 
1900     Scott-Hetltger,  E.  D.,  89,  Preston  Xew  Eoad,  Black- 
burn. 

1892  Shannon,  John  Eowlands,  M.D.,25,  Wesi  36th  Street, 

Xew  York. 

O.M.    SU.S.RKEY,  S.  J.,  M.D.,22,  Harley  Street,  W.    (S.  1885-8. 
C.  1888-91.     V.-P.  1900-2.) 
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ELECTED 

1891     Shaw,  Ckcil  E.,   M.D.,  29,    Uuiverdity  Square,   licHuat. 

(C.  190G-9.) 
L883     Shears,  CirAiiLKs  H.,  19,  Upper  Duke  Street,  llodnev 

Street,  Liverpool.     (C.  1900-3.) 

1911  SiiEEDY,  Tiios.,  114,  Lower   llichuiond  Eoad,   Putney, 

S.W. 
1899     SixcLAiu,  A.  H.  H.,  M.B.,  5,  Walker  Street,  Edinburgli. 
1891     SiNCLAiu,  AValtku  William,  3,  Arcade  Street,  Ipswicli. 

(C.  1909-1912.) 

1912  Smith,    D.    Priestley,    M.B.,   52,    Frederick    Eoad, 

EdgbastoH,  Birmingham. 
1889     Smith,  John,  M.D.,  Brycehall  Kirkcaldy,  N.B. 
O.M.    Smith,   Priestley,  95,  Cornwall  Street,  Birmingham. 

(V.-P.  1887-90;  1898-1901;  1907-10.     C.    1883-0. 

Pres.  1905-7.) 
1907     Smith,    AV.    Harvey,   M.D.,   Room    26,    Canada    Life 

Buildings,  AVinnipeg,  Canada. 
1903     Smyth,  Ernest  J.,  Maythorue,  Epsom  Eoad,  Guildford. 
1911     Snell,  H.  Cecil,  Moor  Lodge,  Sheffield. 
1910     Snellen,  Prof.  H.  (F.),  Biltstraat,  Utrecht,  Holland. 
1901     Snowball,  Thomas,  JNl.B.,  83,  Bank  Parade,  Burnley. 
1889     Spencer,  MattheavH.,M.B.,B.C1i.,  92,  O.xford  Gardens, 

jN^orth  Kensington,  W. 
1889     Spicer,  A\^m.  T.  Holmes,  M.B.   (L.),  (V.-P.),  5,  Man- 
chester Square,  A\^     (C.  1900-2.) 
1905     Spraavson,  F.  C,  M.B.,  7,  Imperial  Terrace,  Claremout 

Park,  Blackpool. 

1897     Square,  James  Elliot,  22,  Portland  Squore,  Plymouth. 

1895  tSTAMBERO,  A.  C,  M.B.,  5,  AViudsor  Crescent,  St.  Heliers, 

Jersey,  Chanuel  Islands. 
1886     Stephenson,  Sydney,  M.B.,  33,  AVclbeck  Street,   AV. 
(C.  1898-1901,  1904-7.)     (S.  1901-4.) 

1896  Stevenson,  Edgar,  M.D.,  39,  Eodney  Street,  Livej-pool. 
1904     Stevenson,  John  Simpson,  Eoyal  Exchange  Buildings, 

Cathedral  Squart\  Cliristcliurch,  New  Zealand. 


\  V  X  I 
ELECTKD 

1905     SxEWARu,  E.  S.,  10,  Priucea'  Square,  Harrogate. 
1893     Stiklino,     Alexander     Williamson,    M.D.,    Empire 
13uildin"a,  Atlanta,  Georiria. 

1887  tSxtuLiNO,  J.  W.,  M.B.,  255,  Mountain  Street,  Montreal, 
Canada. 

O.M.    Srony,  J.  B.,  G,   Merrion  Square  North,  Dublin.     (C. 

1885-8.     V.-P.  1894-7.) 
1910     Stkaub,  Prof.  M.  (F.),  Yau  Baerleslraat  2,  Amsterdam. 
O.M.  tSxuRQE,  W.   A.,    M.D.,  Icklingham    Hall,  Mildenhall, 

Sufiolk. 

1910     SuL/KB,  Dr.  (F.),  22,  Eue  de  Tocqueville,  Paris. 

O.M.    SwANzr,  Sir  II.  11., 23,  Merrion  Square  North,  Dublin. 

(V.-P.  1880-1,  1889-92,  1900-2.  Frcs.  1897-9.) 
190J.  Si'KES,  AValteu,  20,  Fo.\  Street,  Fishergate,  Preston. 
Ib88  *Si-M,   William  George,  M.D.  12,  Alva  Street,  Edin- 

burgli.     (C.  1906-9.) 
1883  fSYMONs,    Mark     Johnston,     M.D.,     North     Terrace, 

Adelaide,  South  Australia. 
1907     Tampi,  K.  R.,  Trivaudrum,  South  India, 

O.M.  Tay,  Waren,  G1,  OakGeld  Koad,  West  Crovdou.  (C. 
1880-2.) 

1903     Taylor,  H.  H.,  36,  Brunswick  Square,  Hove,  Brighton. 

1902  Taylor,  Henry  J.,  41,  St.  George's  lload,  Bolton. 

1899  Taylor,  Inglis,  M.B.,  31,  Cavendish  Square,  AV. 

1891  Taylor,  James,  M.D.,  (T.),  19,  Welbeck  Street,  W. 
(V.-P.  1910-11.    C.  1891-7,  1900-3.    S.  1897-1900.) 

1889  Taylor,  S.  J.,  M.B.,  41,  Prince  of  Wales'  Road,  Nor- 
wich.    (C.  1904-7.) 

1900  Teale,  Micuael  A.,  4,  Park  Square,  Leeds. 

1900     TuoMAS,  Frank  G.,  M.B.,  22,  Walter  Eoad,  Swansea. 

1903  Thomas,  E.  Russell,  40,  St.  Andrew's  Crescent,  Carditf. 

1895  Thompson,  A.  Hugh,  M.D.,  (C),30,  AVevmouth  Street, 
W. 

1903  Thompson,  A.  Henry,  294,  Romford  Eoad,  Forest 
Gate,  E. 
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ELECTED 

ISSo     TiioMrsoN,  C.  Sinclair,  The  Quay,  Bidefui-d,  Devon. 
1895     TuoMpsoN,  GrEORGE  W.,  M.B.,  80,  Ilarley  Street,  W. 
1895  *TnoMrsoK,  Eobeiit,  M.D.,  B.S.,  Bunya  Bunya,  A\'ick- 
liam  Terrace,  Brisbane,  Queensland. 

1911  Thomson,  Eric  A.,  M.B.,  British  Ophthalmic  Hospital, 

Jerusalem. 
1905     Thomson,    H.    AVrioht,    M.D.,    3,    Saudyford    Place, 

Glasgow. 
1898     Thomson,    W.     Ernest,    M.D.,     2,    Somerset     Place, 

Grlasgow. 

1883  tToiiiN,    William,    c/o    Messrs.    John    Tobin    and    Co., 
Halifax,  Nova  Scotia,  Canada. 

1900     ToMLiNSON,    John    H.,    "  Belmont,"    Vicarage    Ivoad, 

Egham. 
190i  fTooKE,    Erederick   T.,   M.D.,    1,   MacGregor   Street, 

Montreal,  Canada. 

1895     Toombs,   Herbert   George,   26,  Trebovir  Road,  Earl's 

Court,  S.AV. 
O.M.    TossAviLL,  L.   H.,  34,  West  Southeruhay,  Exeter.        (C. 

1S9G-9.) 
1907     TosswiLL,  Leonard  1\.,  3J,  West  Soiithernhay,  Exeter. 

1904  TowNSEND,    T.  H    D.,  M.B.,    14,    St.    Patrick's    Hill, 

Cork. 

1912  Traquaik,  H.  Moss,  M.D.,  30,  Walker  Street,  Edin- 

burgh. 

1905  Trench,  V.  P.,  M.B.,  48,  Chester  Terrace,  Eaton  Square, 

S.W. 
1902  tTBiLOKEKAR,    V.    S.,    308,    Lobar     Street,     Bombay, 

India. 
O.M.    Tweedy,  Sir    John,   100,    Harley    Street,    AV.     (Pres. 

1903-5.     C.  1884-7.     V.-P.  1891-4,  1905-8.) 

1898     Tyrrell,  E.  Astley  Cooper,  M.B.,  27,  Xew  Cavendish 
Street,  W. 

1883     Uhtuoff,  J.  C,  ^Nl.D.,  Wavertree  House,  Furze  Hill, 
Brighton.     (C.  1905-8.     V.-P.  1908-12.) 
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KLECTED. 

1910  UirniOFF,   Prof.    W.   (P.),    10  ap.   Sclnvei.lnitzcr  Stadt- 

graben.  Breslau. 

1891  UsnEn,  C.  H.,  MB    S,  Bon  Accoi-fl  Square,  Aberdeen. 

(C.  1909-1912.) 
1010     W.YGEXMAXX,  Prof.  (F.),  Heidelberg. 
188S     Walker,   Cyiiil  H.,  :\I.B.,  8,  Oakfield  Road,  Clifton, 

Bristol.      (C.  1907-10), 

1892  Walkek,  H.    Skcket?,    45,    Park    Square,    Leed?.     (C. 

1903-6.) 

1911  AVaed,  W.  C.  A.     (Address  ur.comnumicated.) 

1900     Wauuale,  Joujf  D.,  M.B.,  Carlton  Villa  AVest,  Jesmond 
Koad,  Newcastle- oii-Tyne. 

1893  AVauue?^,  H.  Gut  S.,  201,  IMacquarie  Street,  Sydney. 

1907  Webster,    G.   F.    G.,   A\^oodward    Street,    Wellington, 

New  Zealand. 

1893  fWEEKEs,  Charles  Joxes,  Lithgow,  New  South  Wales. 

1910  tWEiiiEJf,  A.   AVallace,   M.D.     (Address   nneommuni- 

cated.) 

1887     Wells,    Arthur  P.  L.,  M.B.,  S3,  Harlev    Street.  W. 
(C.  1896-9,) 

1885     AVerner,    Louis,    M.B.,    31,    Meniou    Square    North, 
Dublin.     (C.  1902-5.) 

O.M.    West,  Samuel,  M.D.,  15,  Wimpole    Street,    AV.       (C. 
1888-91.) 

1908  AVkarton,    Joiuv,    M  D.,   21,    St.    John    Street,    Man- 

chester. 

O.M.  *WirE[{RT,  G.  E.,  M.B.,  Corpus   Buildings,  Cambridge. 
(C.  1897-1900.) 

1895     AVniTEiiEAD,  Arthur    Loxglet.   M.B.,   (C),  31,  P:irk 

Square,  Leeds. 
1905     Williams,  J.  T.,  M.B.,  31,  Nicholas  Street,  Chester. 
O.M.  AVilliams,  E.,  125,  High  Street,  Bangor,  North  AValcs. 

(V.-P.  1896-9.) 

1911  Wilson,  S.  A.  K.,  63,  AVimpole  Street,  AV. 

188S  t Willis,     C.     Fancouiit,    C.B.,    M.D.,    Col.,    I.iAl.S., 
Ootacaniund.  India. 
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ELECTED. 

1903     AVooD,    AuTHun,    M.B.,   Fernleigh,    Bodeiiliam    Koac), 

Hereford. 
1900     Wood,  C.  Gt.  Russ,  Hardwick  House,  Shrewsbury. 

1889  Wood,  Dayid  J.,  M.B.,  Cape  Towu,  South  Africa. 
1903     Wood,  Peecival,  The  Grange,  Crawley. 

1909  Wood,  K.  Mooeson,  32,  Beaumont  Street,  W. 
O.M.*  WooDiiEAD,    G.    Sims,    M.D.,   Dysart   House,    Luard 

Eoad,  Cambridge.     (C.  1894-5.     V.-P.  1905-8.) 
1899  *  Worth,  Claud,  138,  Harley  Street,  W. 

1910  WoBTON,  A.  S.,  M.D.,  15,  Great  Castle  Street,  W. 

1890  *Wrat,  Chas.,  Bank  Chamber^i,  North  End,  Croydon. 
1898  fWRiGHT,  Edward  AVm.,  M.D.,  115,  Montague  Street, 

Brooklyn,  New  York. 

190S     Wright,    E.    R.    Ellistox,    M.B,,    Braunton,    North 
Devon. 

1896     Yarr,  M.  T.,  Lt.-Col,,  ll.A.M.C,  Army  and  Navy  Club 
Pall  Mall,  S.AV. 

1910     Yearslet,    J.     Herbert,    "  Giffnock,"    Christchurcli 

lioad,  Bournemouth. 
1912     ZoRAB,  Arthur,  7,  Carlton  Crescent,  Southampton. 


RULES. 


1.  Object  of  the  Society. — The  object  of  the  Society  is  the 
cultivation  and  promotion  of  Ophthahnology  in  the  United 
Kingdom,  India,  and  the  Colonies. 

2.  Constitution. — The  Society  shall  consist  of  Ordinary 
Foreign,  and  Honorary  members.  All  registered  medical  practi- 
tioners of  the  United  Kingdom,  and  all  legally  qualified  medical 
practitioners  in  India  and  the  colonies,  whose  qualifications  are 
satisfactory  to  the  Council  of  the  Society,  shall  be  eligible  as 
ordinary  members. 

3.  The  officers  of  this  Society  shall  consist  of  a  President, 
four  or  more  Vice-Presidents,  a  Treasurer,  two  Secretaries,  a 
Librarian,  and  twelve  other  members,  who  together  shall  form 
the  Council  and  manage  the  Society's  affairs. 

4.  Ordinary  Members. — Candidates  shall  be  proposed  on  a 
form  provided  for  the  purpose  and  signed  by  three  members 
from  personal  knowledge.  The  proposal  paper  shall  be  read  at 
one  Ordinary  Meeting,  and  the  Ballot  shall  be  taken  at  the 
following  meeting.  No  election  shall  take  place  unless  ten 
members  vote,  and  no  person  shall  be  elected  who  does  not 
obtain  four  fifths  of  the  votes  given. 

5.  Form  op  Admission  by  the  Chairman. — Members  shall 
be  admitted  personally  by  the.  following  form,  after  signing 
their  names  in  the  Admission  Book,  and  paying  their  first 
annual  Subscription.  Form  of  admission. — "  By  the  authority 
and  in  the  name  of  the  Ophthalmological  Society  of  the  United 
Kingdom  I  admit  you  a  member  thereof." 

6.  Honorary  Members. — The  Council  shall  have  the  power 
of    proposing  for  election   as  Houoi-ary  members  men  of    dis- 
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tiuguished  emiiieuce  in  Ophthalmology,  or  iu  tho  sciences 
bearing  upon  it.  They  shall  be  elected  by  Imllot  in  the  same 
manner  as  Ordinary  members  at  the  next  meeting.  The 
Honorary  members  shall  not  exceed  ten  in  number. 

7.  Resignation  of  Members. — Any  member  may  retire  from 
the  Society  after  giving  notice  in  writing  to  the  Secretaries  and 
paying  any  contribution  due. 

8.  Re-admission  of  Members. — Any  member  who  has  retired 
from  the  Society  and  wishes  to  rejoin  it,  must  be  proposed, 
balloted  for,  and  admitted  iu  accordance  with  Rules  4  and  5. 

9.  Expulsion  of  Members. — A  member  can  be  expelled  only 
at  a  General  Meeting  especially  called  for  that  purpose,  and  of 
which  a  written  notice  shall  have  been  sent  to  every  member  at 
least  fourteen  days  previously.  At  least  ten  votes  must  be 
recorded,  and  four  fifths  shall  carry  the  expulsion. 

10.  Subscriptions. — The  Annual  Subscription  shall  be  One 
Guinea,  payable  in  advance  in  the  month  of  October.  Each 
member  on  election  shall  pay  an  Entrance  Fee  of  One  Guinea 
in  addition  to  the  Subscription,  but  in  the  case  of  a  member 
elected  at  a  meeting  of  the  Session  subsequent  to  Easter  such 
member  shall  not  be  required  to  pay  a  Subscription  during  the 
next  Session. 

11.  Arrears. — Any  member  whose  Subscription  is  six  months 
in  arrear  shall  be  reminded  of  the  same  by  one  of  the  Secretaries, 
and  shall  cease  to  be  a  member  if  it  be  not  paid  within  the 
current  year. 

12.  Composition  Fee  for  Resident  Members.  —  Any 
member  may  on  entrance  pay  a  Composition  Fee  of  Twenty 
Guineas,  and  be  thereby  exempted  from  paying  any  further 
Subscriptions,  su<;h  member  enjoying  all  the  rights  and  privi- 
leges of  a  Subscribing  member.  After  entrance,  the  Com- 
position Fee  will  be  according  to  the  following  scale: — 
After  five  payments  Seventeen  Guineas,  after  ten  payments 
Fifteen  Guineas,  after  fifteen  payments  Twelve  Guineas,  after 
twenty  payments  Ten  Guineas,  after  twenty-five  payments 
Eio-ht  and  a  Half  Guineas,  after  thirty  payments  Seven 
Guineas,  after  thirty-five  payments  Five  Guineas,  after  forty 
payments  Two  and  a  Half  Gumeas,  and  after  forty-five  pay 
ments  »(7. 
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13.  Composition  Fees  for  Non-Kesiuenx  Members. — Any 
member  resident  out  of  the  XJuitetT  Kingdom  may  pay  a  Com- 
position Fee  of  Eleven  Guineas  instead  of  the  Annual  Subscrip- 
tion, and  will  then  be  entitled  to  receive,  post  free,  a  copy  of 
the  Society's  '  Transactions  '  each  year ;  but  if  at  any  time  such 
member  subsequently  become  a  Resident  member  of  the  Society, 
payment  of  the  Annual  Subscription  shall  be  resumed  at  the 
end  of  six  years  from  the  date  of  election,  or  if  more  than  six 
years  have  elapsed,  from  the  date  of  return  to  residence.  The 
question  of  further  composition  shall  be  decided  by  the  Council. 
N.B. — The  Composition  Fee  will  be  held  to  include  the 
Entrance  Fee  if  paid  any  time  during  the  First  Session. 

14.  Election  of  Officers. — The  Officers  of  the  Society 
shall  be  elected  yearly  by  Ballot  at  the  Annual  Meeting.  A 
Balloting  list  of  the  names  recommended  by  the  Council  for 
election  shall  be  sent  to  each  Resident  member,  together  with 
the  notice  of  the  Auniial  Meeting.  In  the  event  of  any  name 
being  substituted  for  any  recommendation  of  the  Council,  the 
election  shall  not  be  valid  unless  effected  by  a  majority  of  those 
present  at  the  meeting.  The  President  shall  not  hold  office  for 
a  period  of  more  than  two  consecutive  years.  No  other  member 
of  the  Council,  except  the  Treasurer  and  the  Librarian  for  the 
time  being,  shall  hold  the  same  office  for  more  than  three  con- 
secutive years.  Any  ordinary  member  of  Council  who  has  been 
absent  from  all  the  meetings  of  the  Council  for  one  session 
shall  not  be  eligible  for  election  to  the  Council  for  the  ensuing 
session. 

15.  Scrutineers. — Two  Scrutineers  appointed  by  the  Presi- 
dent at  the  commencement  of  tlie  Annual  Meeting  shall  receive 
the  lists  during  the  first  hour,  and  report  the  result  to  the  Presi- 
dent, who  shall  luiAe  a  casting  vote. 

16.  President  and  Vice-Presidents. — The  President  shall 
regulate  all  the  proceedings  of  the  Society  and  Council,  state 
and  put  c|uestions,  interpret  the  application  of  the  laws,  and 
decide  any  doul)tful  points.  He  shall  check  irregularities  and 
enforce  the  observance  of  the  laws.  He  shall  sign  the  minutes 
of  General  and  Council  Meetings.  In  the  absence  of  the  Presi- 
dent one  of  the  Vice-Presidents,  the  Treasurer,  or  some  other 
member  chosen  by  the  meeting,  shall  perform  his  duties. 
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17.  Secretaries.— The  Secretaries  shall  iiiiuuige  all  corre- 
spondence, shall  attend  every  meeting  of  the  Society  and  Council, 
and  take  minutes,  which  shall  be  read  at  the  following  meeting. 
They  shall  notify  to  new  members  their  election.  They  shall 
arrange  with  the  President  the  order  of  proceedings  at  all  the 
meetings.  They  shall  have  charge  of  and  keep  a  register  of  all 
papers  communicated,  and  shall  be  the  Editors  of  the  '  Trans- 
actions.' 

18.  Treasurer. — The  Treasurer  shall  receive  all  moneys 
due  to  the  Society,  and  make  all  payments  ordered  by  the 
Council,  keeping  an  account  of  all  such  receipts  and  payments. 
He  shall  keep  a  printed  receipt  book  for  the  subscriptions,  and 
every  receipt  shall  be  signed  by  himself  and  countersigned  by 
one  of  the  Secretaries.  He  shall  present  to  the  Annual  Meeting 
a  written  Eeport  of  the  financial  state  of  the  Society,  signed  by 
himself  and  by  two  members  of  the  Audit  Committee. 

19.  Librarian. — The  Librarian  shall  have  entire  charge  and 
control  of  the  Library.  He  shall  purchase  books  for  the  Library 
as  opportunities  arise  at  his  discretion  out  of  the  grant  previously 
voted  for  this  purpose  by  the  Council.  He  shall  see  that  all 
books  belonging  to  the  Society  are  duly  entered  in  the  Catalogue, 
and  that  the  periodicals  and  pamphlets  are  from  time  to  time, 
as  occasion  may  reqiiire,  suitably  bound.  It  will  be  his  duty 
to  see  that  the  Library  Eules  are  not  infringed. 

20.  Audit  Committee.^ — The  President,  one  of  the  Secretaries, 
and  two  members  of  the  Society  nolninated  by  the  President  at 
some  meeting  of  the  Society  previous  to  the  Annual  Meeting, 
shall  form  a  Committee  to  audit  the  Treasurer's  accounts. 

21.  Meetings  of  Council. — The  Council  shall  meet  immedi- 
ately after  the  meetings  in  October,  January,  May,  and  June, 
and  at  such  other  times  as  they  may  be  specially  convened. 
Three  shall  fonn  a  quoiiim.  The  Council  shall  determine 
questions  by  show  of  hands  (or  by  Ballot  if  demanded),  the 
President  having  in  both  cases  a  casting  vote  in  addition  to  his 
ordinary  vote.  The  Council  shall  decide  upon  all  questions 
relating  to  the  reception  of  communications,  and  to  their 
publication  in  the  Society's  '  Transactions.' 

22.  Vacancies  of  Officers. — The  Council  shall  have  the 
power  of  filling  up  any  vacancies  which  may  occur  in  any  of 
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the   offices   of   the   Society  between  one  Auuiuil   Meeting  au<l 
anotlier. 

23.  '  Transactions.' — A  copy  of  the  '  Transactions  '  shall  be 
sent  to  each  Ordinary  member  of  the  Society  whose  subscrip- 
tion is  not  in  arrear,  and  a  copy  of  the  'Transactions  '  shall  Ix* 
sent  to  each  Honorary  member  of  the  Society. 

24.  Meetings. — These  shall  consist  of  Ordinary,  Clinical. 
Special,  and  General  Meetings. 

Ordinary  Meetings. — The  business  during  the  tirst  half- 
hour  shall  consist  of  the  discussion  of  cases  and  card  sjieci- 
meus,  after  which  papers  shall  be  read  and  discussed.  Nothing 
relating  to  the  laws  or  management  of  the  Society  shall  l:e  con- 
sidered. 

Clinical  Meetings. — One  or  more  of  the  meetings  in  each 
session  may  be  devoted  exclusively  to  the  exhibition  and 
discussion  of  cases  and  specimens.  The  number  and  dates  of 
such  meetings  shall  be  arranged  by  the  President  and 
Secretaries. 

The  hye-laivs  and  regidations  relating  to  Ordinary  and  Clinical 
Meetings  will  he  found  on  page  xlv. 

Special  Meetings. — At  the  discretion  of  the  Council  an  extra 
meeting  may  be  arranged  in  order  to  hold  a  discussion  upon 
some  subject,  of  which  due  notice  shall  be  given,  or  one  of  the 
Ordinary  Meetings  of  the  Society  may  be  devoted  to  this 
purpose. 

General  Meetings. — The  Annual  General  Meeting,  of  which 
every  resident  member  shall  receive  one  week's  notice,  shall  be 
convened  by  special  summons;  ten  shall  form  a  quorum.  It 
shall  be  held  immediately  after  the  Ordinary  Meeting  iu  July. 
The  business  shall  consist  iu  the  election  of  Officers,  the  pre- 
sentation and  adoption  of  the  Annual  Eeport,  and  the  discussion 
of  any  proposed  alteration  of  the  Rules,  notice  of  which  shall 
be  given  in  the  summons  convening  the  meeting.  No  alteration 
iu  the  Eules  shall  be  adopted  unless  four  fifths  of  the  votes  are 
given  in  its  favour. 

A  Special  General  Meeting  may  be  called  at  any  time,  on  one 
week's  notice,  by  the  President  or  any  three  members  of  the 
Council,  or  on  the  requisition  of  fifteen  members  of  the  Society. 
The  nature  of  the  business  to  be  transacted  at  such  meetings 
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shall  be  si>ecified  iu  tlie  .summons  sent  to  each  niemljer  of  tlie 
Society,  and  no  other  business  shall  be  considered. 

Bates  and  Hours  of  Meetings.— The  dates  of  meetings  sliall 
be,  unless  otherwise  determined  by  the  Council,  the  third 
Thursday  in  October,  the  second  Thursday  in  November  and 
second  Thursday  in  December,  the  last  Thursday  in  January, 
the  second  Thursday  in  February,  the  second  Thursday  in 
March,  the  first  Thursday  in  May,  the  second  Thursday  in  June, 
and  the  second  Thursday  iu  July.  All  but  the  General,  Clinical, 
and  Special  Meetings  shall  commence  at  8.30,  and  shall  not  be 
prolonged  after  10  p.m.,  except  on  the  proposal  of  a  member, 
duly  seconded,  and  carried  by  a  show  of  hands.  The  hour  of 
all  other  meetings  shall  be  determined  by  the  President  and 
Secretaries. 

25.  Visitors. — Each  member  may  introduce  as  visitors  two 
members  of  the  medical  profession  to  all  but  the  General 
Meetings.  They  shall  sign  their  names  in  the  attendance  book, 
opposite  to  the  name  of  the  member  introducing  them. 

26.  Order  of  Communications. — Communications  shall  be 
taken  in  the  order  in  which  they  have  been  sent  in  to  the 
Secretaries,  subject  to  the  discretion  of  the  President.  If  an 
author  be  not  jjresent  when  the  time  arrives  for  his  communica- 
tion to  be  read,  it  shall  be  dealt  with  as  the  President  may 
direct. 

27.  Publication  of  Papers  and  Discussion. — No  paper 
shall  be  read  before  the  Society  unless  a  copy  of  it  has  been 
sent  to  the  Secretai'ies  at  least  four  weeks  before  the  meeting, 
together  with  an  abstract  suitable  for  immediate  publication  in 
the  journals.  When  possible,  notice  should  be  given  relating 
to  card  cases,  etc.  All  papers  read  before  the  Society  shall  be 
deemed  the  exclusive  property  of  the  Society,  and  if  published 
elsewhere  by  the  author  without  the  express  permission  of  the 
Council  shall  thereby  be  disqualified  for  admission  into  the 
Society's  '  Transactions.'  No  report  of  the  meetings  of  the 
Society  may  be  published  by  members  or  others  svithout  the 
sanction  of  the  Council. 

28.  Committee  of  Eeference. — Six  members  of  the  Society 
shall  be  chosen  annually  by  the  Council  to  form  with  the 
President   and    Secretaries    a   Committee    of    Eeference.      No 


Xl.l 

coiniuunkatiou  to  the  Society  shall  be  rejected  iiuless  it  has 
beeu  referred  by  the  President  and  Secretaries  to  two  or  more 
members  of  such  Committee  of  Kef<!reuce  for  the  i)urpose  of 
considering  the  fitness  of  the  commumcation  in  question  to  be 
read  before  the  Society,  or  to  be  published  in  the  Society's 
'  Transactions.' 

29.  Foreign  Members. — Foreign  Members  must  be  Gradu- 
ates of  Medicine  of  a  University  approved  by  the  Council.  Thev 
shall  be  proposed  and  balloted  for  in  the  same  way  as  Ordinary 
Members,  their  proposal  papers  being  signed  by  three  Ordinary 
Members.  They  shall  be  entitled  to  all  the  privileges  of  ordinary 
membership  of  the  Society,  except  that  of  taking  part  in  the 
management  of  its  affairs.  They  shall  not  be  eligible  for  anv 
office  in  the  Society,  or  be  entitled  to  vote  at  any  General 
Meeting.  Auy  communications  contributed  to  the  Society  bv 
them  must  be  in  the  English  language.  The  subscription  fv  r 
Foreign  Membership  shall  be  One  Guinea  per  annum,  and  no 
entrance  fee  shall  be  required.  The  Composition  Fee  shall  be 
the  same  as  for  Nou-resideut  Members,  viz.  11  Guineas. 


LIBEARY   RULES. 


1.  The  Lil)rary  shall  be  open  at  the  same  hours  as  that  uf 
the  Medical  Society,  viz.  from  9  a.m.  to  6  p.m.  daily,  except  on 
Saturdays,  when  it  will  be  closed  at  2  p.m. 

2.  Members  will  be  entitled  to  read  the  books  belonging  to 
the  Society  at  11,  Chaudos  Street,  between  thot-e  hours,  or  to 
take  them  out  on  signing  a  book  provided  for  that  purpose. 
But  any  books  of  exti*aordinary  value  may  be  placed  by  the 
Council  on  a  separate  list,  such  books  not  being  allowed  to  be 
removed  from  the  Lilirary. 

3.  A  large  number  of  the  current  periodicals  will  be  accessible 
to  members  in  the  Library.  These  will  not  be  allowed  to  be 
taken  out  of  the  Library. 

4.  A  book  must  be  returned  at   the  expiration  of  a  fortnight 
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if  wauted  by  auy  other  lueniber.  The  Librarian  will  in  such  a 
case  write  to  the  member  iu  whose  name  the  book  was  taken 
out. 

5.  If  the  book  be  not  returned  within  four  days  of  such  notice 
a  fine  of  6d.  will  be  charged  for  each  day  that  the  book  is 
retained  beyond  such  days  of  grace. 

6.  Instruments  and  drawings  cannot  be  taken  out  of  the 
Library  except  with  the  express  permission  of  the  Council. 

7.  A  member  taking  out  a  book  Avill  be  held  responsible  for 
its  beiuL'  returned  in  good  condition. 


ADAMS  PEOST  COLLECTION  OF  LANTERN  SLIDES. 

1.  The  slides  shall  be  in  the  custody  of  the  Honorary 
Librarian. 

2.  They  may  be  lent,  for  the  purpose  of  teaching,  to  teachers 
in  any  recognised  Medical  School  on  application  to  the  Honorary 
Librarian.  The  Council  shall  also  have  the  power  to  lend  tliein 
on  any  special  occasion. 

3.  The  regulations  under  which  the  slides  may  be  borrowed, 
together  with  a  list  of  the  slides,  shall  be  printed  (a)  in  the 
Transactions ;  (h)  in  the  Catalogue  of  the  Library;  (c)  on 
leaflets  which  may  be  sent  to  enquirers. 

4.  Other  slides  may  be  added  to  the  collection,  but  the  num- 
bering (in  so  far  as  it  coincides  with  that  of  the  figures  in 
Frost's  Fundus  Oculi)  shall  be  I'etained. 

5.  That  the  following  be  the  printed  regulations  under  which 
the  slides  may  be  borrowed,  which  may,  however,  be  modified 
by  the  Council  on  special  occasions. 


Regulations  foe  the  Loan   of  Lantern  Slides. 

1.  Not  more  than  20  slides  may  be  borrowed  at  one  time. 

2.  Not  less  than  three  days'  notice  of  the  wish  to  borrow 
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slidL's  shall  bo  given,  aud  a  list  giving  the  uunibers  of  the  slides 
required  shall  be  sent  to  the  Houoi'ary  Librarian. 

3.  The  borrower  shall  sign  a  receipt  for  the  slides,  which  will 
be  given  back  to  him  on  their  return. 

4.  The  slides  must  be  returned  within  three  days,  no  other 
slides  can  be  lent  to  the  s^anie  borrower  till  this  has  been  done. 

5.  Any  slides  broken,  lost,  or  damaged  shall  be  replaced  or 
repaired  at  the  expense  of  the  borrower. 


THE  BOWMAN  LECTUEE. 

Resolution  of  Council,  September  18th,  1883. 


"  That  in  recognition  of  Mr.  Bowman's  distinguished  scientific 
position  in  ophthalmology  and  other  branches  of  Medicine,  and 
in  commemoration  of  his  valuable  services  to  the  Ophthalmo- 
logical  Society,  of  which  he  was  the  first  President,  the  Council 
shall  each  year,  or  periodically,  nominate  some  person  to  deliver 
a  lecture  before  the  Society,  to  be  called  '  The  Bowman  Lecture,' 
which  shall  consist  of  a  critical  resume  of  recent  advances  in 
ophthalmology  or  in  such  subject  or  subjects  as  the  Council 
shall  select,  or  of  any  original  investigation,  aud  shall  be 
delivered  at  a  special  meeting  of  the  Society  held  for  the 
purpose,  at  which  no  other  business  shall  be  transacted." 


EDWARD   NETTLESHIP   PRIZE. 

On  the  occasion  of  Mr.  Nettleship's  retirement  fi-om  practice 
in  1901  a  fund  was  inaugurated  by  his  friends  and  pupils,  with 
the  object  of  founding  an  Edward  Nettleship  Prize  for  the 
Encouragement  of  Scientific  Ophthalmic  Worlc,  aud  at  a  meet- 
ing of  the  General  Committee  of  the  above  fund  on  July  '2nd. 
1902,  the  following  resolutions  were  adopted  : 
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1.  Tluit  the  prize  should  be  a  Gold  Medal  i'or  the  eiu.-ourajjje- 
meut  of  scieulific  ophthalmic  work. 

2.  That  the  Couucil  of  the  Ophthalinolot^ical  Society  of  the 
United  Kiugdom  be  asked  to  undertake  the  custody  of  the 
Prize  aud  Fuud,  and  to  appoint  Trustees. 

3.  The  awar.l  of  the  Medal  shall  be  entrusted  to  three  mem- 
bers of  the  Ophthalmological  Society  appointed  by  the  Council, 
such  members  to  be  changed  after  each  award. 

4.  That  the  Medal  shall  be  awarded  at  such  intervals  as  shall 
be  determined  upon. 

5.  That  only  British  subjects  be  eligible  to  receive  this  Prize. 

6.  That,  subject  to  the  discretion  of  the  said  Couucil,  the 
Prize  shall  be  awarded^ 

(a)  For  the  most  valuable  contribution  to  Ophthalmology 

duriug  tlie  thi'ee  years  immediately  preceding  or  since 
the  last  awai'd,  or 

(b)  For  the   best  woi'k   done   on    any   subject   previously 

selected  and  announced  by  the  Council  of  the  Oph- 
thalmological Society. 

7.  That  in  the  event  of  no  work  being  found  of  sufficient 
merit  an  award  shall  not  be  made. 

Resolution  of  Council,  January  '25th,  1906. 

•'It  shall  be  lawful  for  the  Trustees,  with  the  consent  of  the 
Council  of  the  Society,  to  expend  any  surplus  arising  from  the 
non-award  of  the  Medal  in  any  one  year,  or  accumulated  during 
several  years,  in  the  purchase  of  works  for  the  Library  of  the 
said  Society,  such  works  to  be  inscribed  '  Purchased  by  the 
Nettleship  Prize  Fund  ;'  or,  with  the  consent  of  the  said  Council, 
to  expend  such  surplus  in  any  manner  calculated  to  promote 
the  objects  of  the  Society  as  defined  in  the  Rules." 


BYE-LAWS   CONCERNING   COMMUNICATIONS. 

1.   The  '  Trausattious  '  shall  consist  of  such  communications 
made  to  the  Societv  bv  or  through  members,  as  mav  be  deemed 
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hv  the  Council  suitable  for  publication.     Also  of  discussions  c>f 
importance  or  interest  arising  out  of  such  communications. 

2.  No  communication  to  the  Society  shall  occupy  more  tliau 
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INTRODUCTORY    ADDRESS. 

DAivered  before  The  Oi^ldhalviologirnl  Sociefy  of  the  United 
Kingdom,  on  Ocfoher  19//;,  1011. 

On  inoculation  treatment  in  diseaftes  of  tlie  eye. 
By  J.   B.   Lawford,  F.R.C.S.,  President. 

Gentlemkn, — My  fii'st  words  from  the  chair  can  have 
but  one  aim,  and  that  is,  to  express  my  sincere  thanks  for 
the  great  honour  you  have  conferred  on  me  ;  an  liononr 
which,  however  little  I  deserve  it,  I  appreciate  deeply 
and  gratefully. 

I  count  it  no  small  distinction  to  be  President  of  a 
learned  Society  which,  by  unremitting  activity  and  by  the 
consistently  high  standard  of  its  work,  has  gained  a 
world-wide  reputation. 

It  has  been  my  privilege — and  I  esteem  it  a  great 
privilege — to  know  personally  every  one  of  the  fourteen 
gentlemen  Avho  have  presided  over  the  meetings  and  have 
gnided  the  deliberations  of  this  Society  since  its  founda- 
tion in  1880  ;  some  of  them  have  been  my  teachers, 
colleagues,  and  intimate  friends.  Everyone  whose  name 
is  on  that  list  has  gained  my  admii-ation  and  respect. 

These  feelings  have  been  engendered  in  me,  not  only 
by  the  eminence  of  these  gentlemen  in  ophthalmology  and 
kindred  branches  of  medical  science,  and  by  their  personal 
attributes,  but  also,  and  in  no  small  measure,  by  the 
admirable  qualities  which  have  characterised  the  Presi- 
dency  of    each  one  of  them,  from  Sir  William  13o\vnian 

VOL.  xxxn.  1 


2  INOCULATION   TKEATMENT   IN   DISEASES   OF  THE    EYE. 

down  to  my  immediate  predecessor.  Dignity,  conspicuous 
impartiality  and  constant  attention  to  the  interests  of  the 
Society  have  been  inseparably  connected  with  the  Chair- 
manship of  this  Society  since  its  birth.  Those  of  us  who 
had  the  good  fortune  to  be  members  during  the  Presidency 
of  Sir  William  Bowman  cannot  forget  the  splendid 
example  he  gave  us  of  all  that  a  chairman  should  be. 
The  Society  must  consider  itself  most  fortunate  in  that  it 
began  its  career  under  the  a^gis  of  so  distinguished  a  man. 

These  brief  allusions  to  the  exceptional  merits  of  our 
former  Presidents  will  enable  you  to  appreciate,  in  some 
degree,  the  diffidence  with  which  I  undertalce  the  duties 
of  this  important  office. 

I  trust  you  will  believe  me  when  I  say  that  the  feelings 
of  gratification  and  pride  aroused  by  m}'  election  to  the 
Chair  were  quickly  followed  by  a  profound  and  lasting 
distrust  of  my  power  to  discharge  the  duties  thereof  in  a 
way  at  all  comparable  to  that  which  my  predecessors 
have  taught  the  Society  to  expect. 

Therefore  I  crave  your  indulgence  for  all  m}'  short- 
comings. 

Though  I  may  fall  far  below  the  standard  of  former 
Presidents,  in  knowledge,  and  in  the  possession  of  those 
qualities  most  desirable  in  a  chairman,  in  one  respect  I 
claim  equality  with  all  my  predecessors ;  it  is  in  my 
loyalty  to  the  Society  and  my  deep  and  abiding  interest 
in  its  welfare.  During  my  term  of  office  as  President,  my 
earnest  endeavour  will  be  to  promote  in  every  way  the 
best  interests  of  the  Society,  and  I  feel  confident  that  in 
this  endeavour  I  may  rely  upon  the  help  and  co-operation 
of  every  member. 

Custom,  with  whose  despotic  rule  we  are  all  familiar, 
has  ordained  that  the  incoming  President  shall  deliver 
an  introductory  address,  and  I  bow  to  the  decree. 

The  subject  to  which  I  invite  your  attention  is  that  of 
inoculation-therapy  in  diseases  of  the  eye. 

Even  within    the    domain   of    ophthalmic    surgery   this 


IXOCLTLATION   TRKATMKNT   IX   DISEASES   OF  THE    EYE.  8 

subject  is  largo  and  complex  ;  the  literature  thereof  is 
already  considerable,  and  in  it  will  be  found  much  that  is 
perplexing.  This  is  almost  inevitable  in  the  literature  of 
any  newly  developed  Ijranch  of  science,  and  especial Iv 
of  those  in  the  elucidation  of  which  experimental  investi- 
gation plays  a  very  important  role. 

It  would  be  folly  for  me  to  attempt  to  deal  with  so 
wide  a  question  at  all  exhaustively  ;  I  propose  to  begin 
with  a  few  statements  of  historical  interest,  and  then  to 
consider  very  briefly  some  of  the  many  interesting 
features  of  this  new,  and  yet  old,  method  of  combatino" 
disease.  The  purely  clinical  aspects  of  the  question,  the 
dosage,  the  method  of  administration,  the  indications  for, 
and  the  statistical  results  of,  treatment  by  inoculation,  I 
shall  leave  nntouched.  They  have  been  dealt  with 
recently,  and  by  those  with  much  more  knowledge  and 
experience   than   I  possess. 

If  my  remai-ks  appear  rather  desultory,  I  beg  for  your 
indulgence.  I  find  it  no  easy  matter  to  deal  succinctly, 
and  at  the  same  time  intelligibh',  with  even  a  small 
portion   of  this  extensive  theme. 

Inoculation  treatment  of  the  present  day  is  intimately 
bound  up  with,  indeed,  is  an  integral  part  of,  bacterio- 
logy ;  but  it  was  not  so  in  the  beginning,  and  prophylactic 
inoculation  preceded  any  accurate  knowledge  of  the 
relation   of  micro-organisms  to   disease. 

The  beginning  of  the  knowledge  which  led  to  such 
therapeutic  measures  dates  from  the  discovery,  made 
centuries  ago,  that  in  certain  diseases  one  attack  protects 
against  another,  or  in  modern  terms,  that  one  attack 
renders  the  individual  immune  to  subsecjuent  infection. 
This  knowledge  was  soon  applied  in  the  attempt  to 
protect  against  smallpox  by  inoculation  with  the  contents 
of  a  variolous  pustule,  a  method  of  treatment  introduced 
into  this  country  in  1721.  Then,  at  the  close  of  the 
eighteenth  century,  Jenner's  epoch-mal<ing  discovery  was 
given  to  the  world,  and  inoculation  with  cowpox,  or 
vaccination,  became   a  recognised  prophylactic   measure. 
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The  present-day  inetliods  of  treatment  l)y  inoculation 
in  man  and  animals  may  be  reasonably  regarded  as 
distant  developments  along-  the  lines  of  Jenner's  work, 
developments  rendered  possible  by  improvements  in 
microscopy  and  allied  methods  of  investigation,  whereby 
the  active  agents  of  infective  disease  can  bo  seen  and 
identified. 

The  following  brief  references  to  the  early  history  and 
growth  of  our  knowledge  of  micro-organisms  are  not 
without  interest. 

In  the  latter  half  of  the  seventeenth  century,  Kircher 
(1659)  and  van  Leeuwenhoek  (1675)  saw  and  described 
living  organisms  which  were  invisible  to  the  unaided   eye. 

In  1762  von  Plenciz,  in  Vienna,  expressed  belief  in  a 
direct  etiological  relation  between  living  micro-organisms 
and  some  forms  of  disease,  and  gave  it  as  his  opinion  that 
eacli  disease  owned  a  specific  causal  agent,  which 
multiplied  enormously  within  the  body. 

During  the  next  hundred  years  or  so  many  of  the 
forms  of  unicellular  life  were  studied  and  their  morphology 
carefully  described.  Among  the  observers  of  that  time 
the  name  of  0.  F.  Miiller,  of  Copenhagen,  occupies  a  con- 
spicuous position. 

Robert  Boyle  (1627-1691),  the  philosopher,  in  the  seven- 
teenth century  made  a  prophetic  statement  that  the  mystery 
of  infectious  disease  would  be  solved  by  the  man  who  dis- 
covered the  nature  of  fermentation.  In  a  limited  sense 
this  pi'ophecy  has  been  fulfilled. 

In  1837  Schwann  and  almost  simultaneously  Cagniard- 
Latour  showed  that  fermentation  was  due  to  living  orga- 
nisms in  the  yeasts. 

Their  discoveries  were  not  fully  accepted  until  con- 
firmed by  Pasteur  (from  1860  onwards),  in  his  classical 
researches  upon  beer  and  wine  ;  he  also  proved  that  a 
number  of  other  fermentations,  such  as  those  of  butyric 
and  lactic  acids  as  well  as  the  decomposition  of  organic 
matter  by  putrefaction,  Avere  due  to  micro-organisms. 

The  fungi  of  some  skin  diseases  were  discovered  shortly 
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afterwards:  tluit  of  favus  in  18-39^  and  pityriasis  vei-sicolor 
ill  1846. 

In  1849  Pullciulcr  reported  the  discovery  of  i-od-sliajied 
bodies  in  tlie  blood  of  animals  dead  from  antlirax,  and 
suggested  that  these  rods  bore  a  causal  relation  to  tlie 
disease. 

In  1863  Davaine  gave  the  name  Bacilln.s  auUiraci.s  to 
the  micro-organism,  and  in  a  brilliant  series  of  experi- 
ments showed  conclusively  that  the  disease  could  be  trans- 
mitted by  blood  containing  these  rods,  but  not  by  blood 
from  which  these  rods  were  absent. 

Anthrax  was  thus  tlie  first  disease  proved  to  be  bac- 
terial in  origin,  and  Davaine  the  first  to  supply  the  proof. 

In  1880  and  the  next  few  years  the  possibilities  of 
bacteriological  i-esearch  wei-e  enormousl}^  increased  by 
improvements  in  technicjue.  The  introduction  of  solid 
media  on  which  to  cultivate  and  isolate  microbes  and  of 
anilin  dyes  as  colouring  agents  gave  a  great  stimulus 
to  bacteriological  study,  and  Avas  quickly  followed  by 
important  additions  to  our  knowledge  of  pathogenic  micro- 
organisms. 

For  these  improvements  we  are  indebted  chietly  to 
Koch,  Weigert  and  Ehrlich. 

In  1879  the  gonococcus  was  described  by  Xeisser. 

In  1880  the  pneumococcus  (Fraenkel)  and  in  1682  the 
tubercle  bacillus  (Koch)  were  identified. 

In  1888  the  bacillus  of  diphtheria  (Klebs-LoelHer)  was 
discovered. 

From  that  date  onwards  numerous  varieties  of  micro- 
organisms pathogenic  to  man  or  animals  have  been 
described,  and  their  causal  connection  with  disease  has 
been  established  in  many  instances. 

The  discovery  and  identification  of  the  micro-organisms 
which  are  the  cause  of  long  known  clinical  types  of 
disease  of  the  eye  or  its  envelopes,  such  as  the  Kcch- 
Weeks  and  the  Morax-Axenfeld  bacilli,  and  the  establish- 
ment of  an  cctiological  connection  between  more  widely 
spi'ead  microbes  and  ocular  disease,  e.y.  the  inieumococcus 
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and  hypopyon-keratitis,  are  so  recent  tliat  no  clironological 
reference  to  tliem  is  necessary. 

The  discovery  of  micro-organisms  in  disease  soon  led 
to  knowledge  of  the  toxins  produced  by  them,  and  tliis 
in  turn  to  inquiry  into  the  means  whereby  living  tissues 
are  able  to  resist  microbic  invasion.  As  a  natural  sequel 
to  this,  experiments  were  undertaken  to  ascertain  if  the 
resistance  power  of  the  tissues  to  infection  could  be 
directly  modified  by  therapeutic  measures. 

The  results  of  these  experiments  are  apparent  in  the 
treatment  of  infective  diseases  by  serums  and  vaccines  so 
widely  employed  at  the  present  time. 

Vaccination  against  smallpox  was  the  earliest  form  of 
protective  inoculation  to  be  systematically  employed,  and 
it  is  the  most  certain  in  its  results  and  the  most  lasting  in 
the  immunity  conferred. 

After  Jenner's  introduction  of  vaccination  in  1796, 
nearly  a  century  elapsed  before  Pasteur  in  1880  showed 
that  immunisation  against  chicken-cholera  could  be 
effected  by  "  attenuation-methods.''  Shortly  afterwards 
the  same  observer  produced  vaccines  with  which  he 
innnunised  sheep  and  cattle  against  anthrax. 

In  1S85  he  published  the  record  of  his  experimental 
results  Avith  anti-rabic  vaccines  in  animals,  and  the  same 
year  saw  the  adoption  of  this  method  of  treatment  of 
rabies  in  man. 

In  the  year  1890  another  great  advance  in  inoculation 
therapy  took  place,  in  the  introduction  of  anti-diphtherial 
serum  by  Behring  and  Kitasato.  This  antitoxin  at  once 
came  into  use  in  diphtheria  of  the  conjunctiva  and 
eyelids,  and  its  curative  action  upon  the  disease  in  this 
as  in  other  parts  of  the  body  has  been  signally  successful. 
It  was,  I  believe,  the  first  serum  to  be  employed  in  the 
treatment  of  disease  affecting  the  eye. 

In  18'.tl  an  anti-pneumococcal  serum  was  prepared*  and 
used  in  the  treatment  of  pneumonia. 

Although  the  relation  of    the  pneumococcus  to  certain 

*  Gr.  and  F.  Kleinjjeier. 
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forms  of  keratitis  and  deeper  inflammations  of  the  eye 
had  been  sliown  hy  Gasparrini  in  189-3,  and  Uhthoff  and 
Axenfeld  in  1894  and  1896,  several  years  elapsed  before 
anti-pnenmococcal  serum  was  adopted  in  the  treatment  of 
these  ocular  infections,  as  the  result  of  Komer's  experi- 
mental and  clinical  investigations.^ 

In  1893  anti-tetanic  inoculation  was  employed  in  animals, 
and  in  1896  it  was  applied  to  man. 

Since  that  date  a  number  of  serums  have  been  intro- 
duced and  employed  as  protective  or  curative  agents  in 
disease  in  man  and  animals. 

The  earliest  records  of  vaccine  treatment  in  disease  of 
the  eye  appeared  in  1891. 

In  the  previous  year  Koch  had  announced  his  discovery 
of  tuberculin  (or  rather  of  a  cui^e  for  tuberculosis,  the 
nature  of  which  was  not  at  first  disclosed),  and  in  the 
following  two  or  three  years  a  number  of  cases  of  tuber- 
culous disease  of  the  eye  treated  by  the  new  "lymph," 
as  it  was  called,  were  published.  But  the  profession 
generally  became  alarmed  by  some  untoward  results  of 
this  treatment,  more  especially  in  cases  of  pulmonary 
tubercle,  and  Koch's  remedy  (the  true  nature  of  Avhich 
had  then  been  made  public)  was  wholl}^  abandoned. 

In  the  ophthalmological  world  nothing  more  was 
heard  of  the  use  of  tuberculin  for  several  years. 

In  1897  Koch  introduced  his  new  tuberculin  (T.R.);  in 
the  following  year  the  first  case  of  ocular  tubercle  treated 
by  this  agent  was  reported  by  Zimmerniann.t  Since  tliat 
date  tuberculin,  in  one  of  its  many  preparations,  has 
been  extensively   employed  in   ophthalmic   therapeutics. 

In  the  last  few  years  vaccine  treatment  in  ocular 
disease  has  become  a  recognised  practice.  The  employ- 
ment of  vaccines  as  curative  agents  in  active  disease,  in 
centra-distinction  to  their  use  in  immunisation,  is  the 
outcome    of    the    work    of   Almroth    Wright,    and    great 

*  Heidelberg  Ophtlud.  Couijress,  liKKJ. 
t  Ophth.  Klinik,  1898. 
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credit  is  due  to  him  foi-  the  introduction  of  this  niuthod 
of  treatment. 

At  the  present  time  the  pliarmacopoeia  of  inoculation 
therapy  is  much  more  limited  than  that  of  ordinary 
therapeutics.  The  remedies  at  our  command  are  em- 
ployed in  two  forms  only — serums  and  vaccines.  But 
although  the  number  of  remedies  Avhicli  have  an 
established  position  is  small  the  pharmacopoeia  of  experi- 
mental inoculation  is  almost  unlimited. 

A  therapeutic  serum  is  blood-serum  obtained  from  an 
animal  which  has  been  treated  by  the  toxins  or  cultures 
of  a  known  species  of  micro-organism^  until  the  animal 
acquires  a  high  degree  of  resistance  or  insusceptibility  to 
that  particular  microbe.  Two  classes  of  serums  are 
prepared :  (1)  Antitoxic  serums,  which  are  antagonistic 
especially  to  bacterial  toxins,  and  are,  therefore,  applicable 
chiefly  in  diseases  caused  by  bacteria  which  produce 
powerful  extra-cellular  toxins ;  the  best  examples  are 
diphtheria  and  tetanus  antitoxins.  (2)  Anti-bactei'ial  or 
bactericidal  serums  whose  action  is  directed  especially 
against  the  micro-organisms  themselves;  they  are  employed 
in  diseases  caused  by  bacteria  in  which  the  cell-bodies 
(endotoxins)  are  incomparably  more  poisonous  than  their 
extra-cellular  products  (toxins)  ;  of  this  class  anti-strepto- 
coccal  serum  is  an  example. 

All  the  bactericidal  serums  are  decidedly  less  efficient 
than  the  antitoxic  :  the  results  of  their  therapeutic  use  in 
man  have  been  disappointing  up  to  the  present  time  ;  in 
the  majority  of  instances  they  have  proved  inefficient, 
both  as  prophylactic  and  as  curative  measures,  except  in 
cases  in  which  direct  contact  between  the  serum  and  the 
bacteria  can  be  obtained,  as,  for  example,  in  a  closed  cavity. 

Antitoxic  serums  are  moi'e  effective,  but  although 
'^  diphtheria  antitoxin  has  been  placed  beyond  criticism  as 
an  indispensable  remedy,  the  few  other  antitoxic  serums 
oocupy  but  a  subordinate  position  in  medical  practice."'^ 

*  Bosauqiiet  and  Eyre,  Serious,  Vaccines  and  Toxins,  2nd  ed. 
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Specific  serum  therapy  denotes  ein])loyment  of  a  serum 
which  is  known  to  be  anta<^onistic  to  the  microbe  of  the 
disease  for  wliicli  the  serum  is  administered,  e.g.  the 
treatment  of  diphtlieria  by  diphtheria  antitoxin, 

Paraspecific  or  non-specific  serum  therapy  consists  in 
the  use  of  a  serum  Avhich  is  not  specific  to  the  vii-us  of 
the  malady  under  observation,  as,  for  example,  the 
administration  of  anti-diphtherial  serum  in  affections  of  a 
non-diphthei'ial  origin.  At  the  present  time  it  is  very, 
doubtful  if  this  method  is  worthy  of  serious  consideration. 

The  term  "  A^accine,"  as  applied  to  the  material 
employed  in  modern  inoculation  methods,  is  unfortunate. 
Vaccines  are  preparations  of  dead  bacteria,  and  are  not 
even  distantly  related  to  cows  or  cowpox,  but  the  name, 
in  its  new  meaning",  has  been  so  generally  adopted  that  a 
change  is  impracticable. 

A  bacterial  vaccine  is  made  from  a  pure  culture  of  the 
micro-organism  and  may  be  regarded  as  an  *' emulsion 
containing  intra-cellular  toxins  in  combination  with  bac- 
terial protoplasm,  the  vitality  of  which  has  been  destroyed 
by  lieat.^'  Although  it  is  essential  to  destroy  com- 
pletely the  vitality  of  tlie  bacteria,  this  should  be  accom- 
plished with  a  minimum  degree  of  heat ;  hence  the 
necessity  of  a  knowledge  of  the  thermal  death-point  of 
micro-organisms. 

Another  point  of  importance  is  to  employ  a  vaccine 
made  from  bacteria  of  marked  virulence,  and  therefore 
in  its  preparatiun  to  use  a  culture  not  many  generations 
distant  from  the  original  supply  of  the  micro-organism  ; 
in  other  words  to  endeavour  to  obtain  a  pure  growth  of 
the  microbe  at  the  earliest  possible  moment  after  the  initial 
culture. 

It  is  now  fully  recognised  that  the  eui])loyment  of  an 
antoyenoHs  vaccine  (t.  e.  a  vaccine  jirepared  from  the 
particular  strain  of  micro-organism  with  which  the  patient 
is  infected)  gives  better  resiults  than  the  use  of  a  "  stock  " 
vaccine.  Under  certain  circumstances  it  is,  nevertheless, 
advisable   to    administer    stock    vaccines,  e.  g.  in    cases   of 
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systemic  infection  by  the  gonococcus,  in  which  there  is  no 
local  source  from  which  to  obtain  a  culture  and  prepare  a 
vaccine. 

In  considering  inoculation  therapy  in  ophthalmic 
practice,  it  is  necessary  to  bear  in  mind  that  the  portion 
of  the  corpus  vile  with  which  ophthalmic  surgeons  are 
chiefly  concerned  differs  essentially  in  its  anatomical  and 
histological  characters  from  nearly  all  other  parts  of  the 
human  frame.  Unlike  most  other  organs  tlie  eyeball  is 
composed  of  vascular  and  non-vascular  tissues,  and  in  its 
blood  supply  and  nutritional  processes  exhibits  unusual 
features. 

The  importance  of  these  structural  peculiarities  in  rela- 
tion to  operative  procedures  is  well  known  ;  they  are  not 
less  deserving  of  serious  consideration  in  relation  to  serum 
and  vaccine  therapy.  The  knowledge  we  possess  of  this 
subject  has  been  almost  wholly  gained  by  experimental 
research. 

While  it  is  not  improbable  that  the  vascular  structures, 
the  eyelids  and  orbital  tissues,  the  sclera,  conjunctiva, 
uveal  tract,  and  perhaps  the  retina,  do  not  differ  materially 
from  other"  parts  of  the  body  in  their  reaction  to  serums 
and  vaccines,  it  is  certain  that  the  non-vascular  structures, 
the  cornea  and  lens,  the  aqueous  and  vitreous  humours  fall 
into  a  different  category,  and  their  peculiarities  demand 
careful  consideration. 

It  has  been  shown  by  various  experimenters  tliat  the 
healthy  cornea  has  some  power  of  resistance  to  infection 
by  bacteria  and  toxins,  i.  e.  that  it  shares  in  the  general 
immunity  of  the  tissues.  This  was  first  demonstrated  by 
Loeffler  experimenting  with  the  Bacillus  avisepticus. 
Romer  obtained  similar  evidence  in  regard  to  pneumococcal 
infection,  and  Ehrlich  and  Romer  in  reference  to  the  toxins 
of  diphtheria.  This  immunity  of  the  cornea  is,  however, 
of  low  degree  compared  to  that  of  vascular  tissues.  In 
support  of  this  statement  we  have  evidence  supplied  by 
vaccination  against  smallpox.  AH  the  tissues  of  the 
body  are  rendered  immune  by  this  procedure  except  the 
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cornea.      A    local    imtnunity    can    he   established   by  vac- 
cinating the  cornea  itself. 

The  experiments  undertaken  with  the  object  of  rendering 
the  cornea  more  immune  are  of  much  interest,  as  upon  them 
the  serum  treatment  of  some  forms  of  infective  keratitis 
is  based.     The  results  are  not  ver}"  encouraging,  however. 

Romer  found  as  the  result  of  his  experiments  on  animals 
that  the  immunisation  of  the  cornea  which  is  induced  by 
an  attack  of  pneumococcal  keratitis  is  of  low  grade  and 
very  transient.  By  means  of  passive  immunisation  he 
was  able  to  increase  the  resistance  power  uf  the  cornea 
(in  I'abbits)  su  that  it  became  immune  to  a  small  dose  of 
virulent  pneumococcus,  which  in  the  control  animal  pro- 
duced an  infection.  He  also  found  that  in  addition  to  its 
prophylactic  effect  the  serum  had  some  curative  action, 
and  that  a  dose  given  six  to  ten  hours  after  the  infection 
of  the  cornea  reduced  the  severity  of  the  attack.  The 
blood-serum  of  animals  convalescent  from  a  pneumococcal 
disease  is  protective  against  artificial  infection  ;  a  pneumo- 
coccal infection,  therefore,  must  confer  immunity  in  some 
degree.  In  man  the  period  of  immunity  is  short  and  the 
degree  slight,  as  is  shown  by  recurrences  of  pneumococcal 
infection  at  brief  intervals  (Axenfeld). 

Experiments  upon  the  corneal  resistance  with  anti- 
streptococcal  serum  in  the  hands  of  Rymowicz  seemed 
rather  more  promising,  but  chiefly  in  the  production  of 
immunity.  Injections  at  the  time  of  infection  were 
followed  by  slow  healing  of  the  corneal  lesion,  but  when 
given  at  a  later  period  they  were  ineifective. 

It  seems  well  established  that  the  immunity  possessetl 
by  the  interior  of  the  eye,  meaning  thereby  the  aqueous 
and  vitreous,  is  an  almost  negligible  quantity,  but  the 
results  obtained  l)y  different  experimenters  are  not  wholly 
in  agreement. 

In  1888  Nuttall*  stated  that  he  found  that  the  normal 
afjueous  humour  of  the  rabbit  possessed  definite  bacteri- 
cidal powers  upon  the  anthrax  bacillus. 

*  Nuttall,  Zcitschr./.  Hygiene,  vol.  iv,  1S88. 
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Two  years  later  Baclmer'^  obtained  analogous  results 
witli  the  normal  aqueous  of  the  dog  and  rahhit  u])on 
typhoid  bacilli.  These  early  experimental  findings  have 
not  been  confirmed  by  more  recent  observers. 

Working  witli  the  bacilli  of  dysentery,  Zur  Neddenf  in 
1907  found  that  the  normal  aqueous  and  vitreous  possessed 
no  bactericidal  power,  but  were  merely  unfavourable 
media  for  the  cultivation  of  these  micro-organisms. 

Quite  recently  ManouelianJ  has  published  the  results 
of  his  experiments  with  anthrax  bacilli  :  tliey  show  that 
the  aqueous  humour  of  the  normal  rabbit  and  sheep,  as 
well  as  that  of  a  sheep  immunised  by  vaccination,  possesses 
110  bactericidal  power  upon  the  Bacillus  aidhracis. 

According  to  A.  Leber,  who  experimented  with  the 
bacilli  of  typhoid  and  cholera,  the  normal  aqueous  contains 
no  agglutinins,  and  Levaditi  found  that  the  normal  aqueous 
of  the  rabbit  contained  no  complement  and  a  mere  trace 
of  opsonins.  On  the  other  hand,  Eomer,  Wessely,  and 
other  observers  have  found  antibodies,  agglutinins  and 
precipitins,  in  the  normal  aqueous. 

The  unprotected  condition  of  the  vitreous  is  even  more 
marked.  According  to  Possek's  researches  the  normal 
vitreous  is  devoid  of  any  anti-bacterial  or  haemolytic 
properties,  and  Axenfeld  has  stated  "  that  under  normal 
conditions,  the  vitreous  does  not  share  in  any  kind  of 
immunity. ^^ 

The  evidence  seems  fairly  convincing  that  in  their 
normal  state  the  aqueous  and  vitreous  humours  possess 
little  or  no  natural  immunity  to  bacterial  infection. 

To  what  extent  immunity  can  be  conferred  upon  these 
structures  by  serum  or  vaccine  therapy  is  a  question  of 
practical  importance. 

There  is  a  considerable  amount  of  experimental  evidence 
in  regard  to  this,  and  although  the  results  obtained  by 
different  observers  have  not  been  altogether  analogous,  it 

*  Biichner,  Arch./.  Hygiene,  vol.  x,  1890. 
t  Zur  Nedden,  Arch.  f.  Ophth.,  Ed.  Ixv,  1907. 
X  Annales  de  Vlnstilut  Pasteur,  No.  9,  1911. 
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seems  fairly  well  cstablislied  that  under  normal  roniJifious 
antitoxins  can  enter  the  aqueous  from  tlie  l>lood-. stream  in 
limited  quantities;  and  that  under  similar  conditions 
bactericidal  bodies  either  do  not  pass  into  the  aqueous  or 
do  so  to  an  almost  imperceptible  degree. 

V.  Morax  and  Loiseau"^  liave  recently  published  a 
series  of  experiments  upon  the  passage  of  diphtheria  and 
tetanus  antitoxins  into  the  aqueous  humour.  They  report 
that  in  a  strongly  immunised  animal  it  is  always  possible 
to  detect  the  presence  of  antitoxin  in  the  aqueous,  but 
the  proportion  of  this  antibody  is  excessively  small 
compared  to  the  amount  contained  in  the  blood-serum  of 
the  same  animals  (horses).  Moreover,  the  amount  is  not 
strictly  proportional  to  that  in  the  blood-serum. 

These  observers  have  also  shown  that  the  aqueous, 
withdrawn  by  a  second  tapping  of  the  anterior  chainber 
(which  is  always  distinctly  albuminous),  may  contain  one 
hundred  times  more  antitoxin  than  does  the  fluid  removed 
bv  the  first  paracentesis.  This  increase  of  antitoxin 
content  gradually  diminishes  from  the  time  of  the  second 
tapping,  but  even  after  a  lapse  of  three  weeks  it  is 
possible  to  demonstrate  that  the  antitoxin  content  is 
larger  than  at  the  date  of  the  first  withdrawal.  They 
think  these  facts  indicate  that  the  renewal  of  the  aqueous 
fluid  is  much  slower  than  is  supposed,  or  that  the  slight 
alterations  induced  by  a  first  evacuation  of  the  aqueous 
persist  for  a  long  time,  and  modify  the  normal  conditions 
of  the  secretion  of  this  fluid. 

A.  Leber,t  in  1906,  experimented  Avith  bacilli  of 
typhoid  and  cholera,  and  experiments  Avith  the  same 
bacteria  have  been  lately  made  by  Manouelian.:}: 

Leber  found  that  in  an  immunised  rabbit  the  aggluti- 
native power  of  the  aqueous  Avas  ahvays  feeble,  and 
someAvhat  A'ariable.  He  states  that  a  subconjunctival 
injection  of  saline   solution  increased  this   ])owcr   appreci- 

*  Annales  de  Vlnstittit  Pasteur,  No.  9,  ISUl. 

t  Arch.f.  Ophth.  Bd.  Ixiv,  1906. 

X  Annalet  de  Vlnstitiit  Pasteur,  No.  9,  1911. 
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ably ;  in  half  an  hour  it  rose  to  double  its  former 
strength,  or  even  more.  It  was  alwa^ys  much  lower  than 
that  of  the  blood-serum.  While  the  blood-serum  induced 
agglutination  in  a  dilution  of  1  in  lOOO,  the  aqueous 
humour  was  effective  only  in  a  dilution  of  1  in  5  in  one 
instance,  and  1  in  20  in  another.  Manouelian  summarises 
his  results  by  stating  that  in  immunised  animals  he  can 
obtain  evidence  of  the  presence  of  antibodies  in  the 
aqueovis  humour,  and  (by  special  procedures)  of  the 
presence  of  agglutinins  and  precipitins.  For  all  these 
substances  the  proportion  between  the  amount  in  the 
blood-serum  and  the  aqueous  is  as  5000  to  1,  1  repi'e- 
senting  the  quantity  in  the  aqueous  humour. 

A.  Knapp  and  Burgers  found  traces  of  opsonins  in 
the   aqueous   of  immunised  animals. 

The  aqueous  of  an  immunised  animal  was  found  b}' 
Schneider  to  be  devoid  of  alexins,  but  after  tapping  the 
anterior  chamber  alexin  could  be  detected  in  the  aqueous 
subsequently  secreted. 

Infection  of  the  anterior  chamber  with  attenuated 
cultures  of  the  pneumococcus  produced  practically  identical 
results  in  immunised  and  control  animals  (Axenfeld). 

Possek"^  has  given  us  a  little  information  regarding 
the  vitreous.  He  finds  experimentally  that,  although 
diffusible  substances  in  the  blood  pass  slowly  into  the 
vitreous,  antibodies  do  not  enter  it.  It  possesses  no  haemo- 
lytic  properties,  nor  are  these  conferred  upon  it  when 
the  hajmolytic  power  of  the  blood-serum  is  artificially 
augmented. 

The  influence  of  acquii'ed  immunity  upon  experimental 
infection  of  the  vitreous  is  even  less  obvious  than  in  the 
case  of  the  aqueous. 

These  results  of  experimental  investigation  find  expres- 
sion in  Romer's  dictum  of  "  retention  of  c^'totoxins  by  the 
secretory  appai'atus  of  the  eye." 

If  we  assume,  and  we  are  probably  justified  in  assuming, 

*  Arch./.  Ophth.,  Bd.  Ixv,  1907. 
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that  these  experimental  findings  are  applical^le  to  man, 
we  may  trace  in  tliem  the  reason,  or  one  reason,  why 
treatment  by  inoculation  has  not  giv^en  more  satisfactory 
results  in  diseases  of  the  eye.  These  conditions  may 
also  help  to  explain  the  necessity  for  the  unusually  large 
doses  of  vaccines  which  have  been  found  advi.sable  in  eye 
cases,  notably  in  treatment  by  tuberculin. 

Observers  are  nearly  all  agreed  that  the  passage  of 
antibodies,  especially  of  the  antitoxin  group,  into  the 
aqueous  and  vitreous  can  be  rendered  more  active  and 
abundant  by  certain  procedures,  such  as  tapping  the 
anterior  chamber  and  the  subconjunctival  injection  of 
irritants.  I  have  already  referred  to  the  results  obtained 
by  Morax  and  Loiseau  with  diphtheria  and  tetanus 
antitoxins,  and  similar  results  have  been  recorded  by 
other  observers  (Schneider,  Leber,  etc.). 

These  observations  have,  or  may  have,  a  very  practical 
bearing.  They  mean  that  the  effect  of  an  antitoxic 
serum  may  be  appreciably  augmented  by  paracentesis  of 
the  anterior  chamber  or  the  subconjunctival  injection  of 
saline  solution,  at  a  suitable  interval,  after  the  adminis- 
tration of  the  serum  ;  similarh^,  though  to  a  less  degree, 
the  power  of  antibacterial  serums  or  vaccines  might  be 
increased.  If  a  serum  has  been  administered  as  a 
prophylactic  against,  let  us  say,  pneumococcal  or  strepto- 
coccal infection,  any  operative  procedure  by  which  the 
globe  was  opened  would  tend  to  help  its  action.  Inflam- 
matory reaction  would  also  promote  the  passage  of 
antibodies  from  the  blood-stream. 

Now  I  want  to  say  a  few  words  on  immunity  especially 
in  its  practical  bearing  upon  treatment. 

The  subject  of  immunit}'  is  an  intensely  interesting 
one,  and  it  would  be  easy  to  linger  over  it.  I  shall  l)e 
very  brief,  however. 

All  animals,  including  man,  possess  natural  immunity 
in  some  degree;  com])lete  innnunity  to  certain  diseases  is 
inherent  in  certain  animal  species.      For  exampK*,  the  lower 
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animals  are  immune  to  tlie  gonococcus  ;  man  is  iinniuiie 
to  the  Bacillns  avisepticus,  tlie  microbe  of  chicken  cholei-a. 

Acquired  immunity  is  the  term  used  to  indicate  an 
increased  power  of  resistance  to  infection,  induced  by 
some  process  to  whicli  the  individual  has  been  subjected. 
It  is  of  two  kinds — active  and  passive. 

Active  immunity  is  a  condition  brought  about  by 
exposure  of  the  tissues  of  the  individual  to  the  action  of 
bacteria  or  toxins,  whei'eby  the}'  acquire  a  power  of 
resistance  to  the  microbe  which  they  did  not  possess 
previously. 

This  variety  of  immunity  is  induced  naturally  by  an 
attack  of  bacterial  disease,  and  artificially  by  the  employ- 
ment of  vaccines  and  toxins.  By  whatever  method  active 
immunisation  is  effected,  the  tissues  of  the  individual  take 
an  active  part  in  its  acquisition. 

Passive  immunity  is  induced  in  an  animal  by  the 
injection  of  serum  from  another  animal  which  has  been 
rendered  immune  to  the  disease.  In  the  words  of  one 
writer  :  "  It  is  a  kind  of  second-hand  immunity  acquired 
in  virtue  of  the  reception  of  substances  actively  formed 
by  another  animal."  It  is  unaccompanied  by  any  acquired 
power  of  protection  in  the  tissues. 

These  two  kinds  of  immunity  exhibit  marked  and,  from 
the  practical  (or  practice)  point  of  view,  important 
differences,  of  which  the  following  may  be  mentioned. 

Active  immunity  does  not  appear  for  several  days, 
sometimes  a  week  or  longer,  after  the  injection  of  the 
vaccine ;  its  duration  is  considerable,  and  sometimes, 
when  naturally  acquired,  is  permanent. 

Passive  immunity  is  present  as  soon  as  the  serum  has 
entered  the  blood-stream  ;  it  lasts  only  as  long  as  the 
serum  is  retained  in  the  individual. 

It  is  probable,  if  not  fully  established,  that  active 
immunity  is  induced  in  all  infections,  but  it  is  well  known 
that  the  production  of  passive  immunity  is  impossible  (in 
the  present  state  of  our  knowledge)  in  many  infective 
diseases,  such  as  glanders,  malaria,  etc. 
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These  differences  have  an  important  bearing  on  treat- 
ment. 

The  slow  development  of  active  immunity  in  itself 
precludes  a  vaccine  ti'eatment  alone  of  acute  disease. 
During  the  period  following  the  injection,  the  negative 
phase,  the  natural  resistance  to  the  micro-organism  is 
lowered,  and  if  no  other  measures  are  adopted,  the  disease 
may  have  led  to  disastrous  results  before  any  increase  in 
the  protective  activity  of  the  tissues  is  established. 

Hence  in  acute  disease  the  production  of  passive 
immunity  offers  the  best  chance,  but  it  is  not  always  a 
possible  method  of  treatment. 

The  induction  of  passive  immunity  is  chiefly  of  value 
to  protect  against  infection,  the  risk  of  which  is  of  short 
duration.  In  veterinary  practice  the  production  of 
passive  immunity  to  tetanus,  after  wounds  or  before 
operations,  has  been  found  of  gTeat  value. 

In  ophthalmic  practice  the  administration  of  auti- 
pneumococcal  serum  or  antistreptococcal  serum  has  been 
given  a  routine  trial  by  some  surgeons,  both  in  operations, 
when  the  liability  to  infection  is  great,  and  in  wounds  of 
the  globe  in  which  infection  is  suspected.  As  we  have 
already  seen,  the  opening  of  the  eyeball  promotes  the 
passage  of  antibodies  into  the  interior  of  the  eye,  and 
should  inflammation  supervene,  it  will  also  favour  their 
transit  from  the  blood-stream.  The  serum  should  be 
administered  immediately  before  or  immediately  after  the 
operation,  and  as  soon  as  possible  after  the  accident. 

As  Axenfeld  sagely  remarks  :  "  We  cannot  bring  cer- 
tain proof  that  such  injections  have  protected  any 
individual  case."  He  has  never  had  a  pneumococcal 
infection  in  an  imnnuiised  patient. 

AVhile  we  must  acknowledge  that  serum  and  vaccine 
therapy  in  ophthalmic  practice  is  still  in  an  early  stage  of 
development,  our  experience  in  its  use  is  rapidly  growing 
and  our  knowledge  becoming  more  crystallised  and  more 
applicable.      We  are  in  a  position  to  state  that  the  treat- 

VOL.    XXXII.  2 
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ment  of  certain  diseases  by  inoculatiun  methods  lias  'l^eeu 
followed  in  many  instances  by  satisfactory  results,  and  we 
have  also  learned  that  the  expectation  of  success  in  other 
diseases  has  not  yet  been  fulfilled. 

A  few  brief  remarks  on  these  points  will  conclude  my 
address. 

(1)  Antitoxic  serums. — The  efficacy  of  antitoxin  treat- 
ment in  diphtheria  of  the  conjunctiva  is  beyond  question. 
It  is  noteworthy  and  equally  regrettable  that  the  employ- 
ment of  this  antitoxin  does  not  always  prevent  and  does  not 
arrest  corneal  lesions  in  this  disease.  The  suppuration  in 
the  cornea  Avhich  occurs  is  probably  due  to  infection  by 
pyogenic  organisms,  and  hence  would  be  more  likely  to  be 
checked  by  a  specific  serum  or  vaccine.  Such  additional 
measures  have  been  adopted  by  some  sui-geons. 

Tetanus  antitoxin  :  The  cases  in  which  this  serum  has 
been  employed  in  ophthalmic  practice  are  so  few  in 
number  that  no  definite  conclusions  can  be  drawn  from 
them.  It  should  certainly  be  administered  in  any  case  of 
tetanus,  whether  the  virus  has  entered  by  a  wound  of  the 
eye  or  of  other  parts. 

(2)  Ant i-hacterial  serums. — Anti-streptococcic  and  anti- 
staphylococcic  serums  have  not  proved  of  much  value  in 
ophthalmic  practice.  The  rarity  of  ocular  infections  by 
these  micro-organisms  has  limited  our  experience  in  the 
use  of  their  specific  serums. 

Axenfeld  has  recommended  the  employment  of  serum 
treatment  in  streptococcal  conjunctivitis  with  membranous 
exudation.  The  reports  of  the  use  of  this  serum  in  strep- 
tococcal infections  of  the  orbit  have  not  been  encouraging. 

Anti-gonococcal  serum  scarcely  requires  mention, 
although  a  few  instances  have  been  recorded  in  which 
good  results  followed  its  use  ;  Emery*  suggests  that  in 
such  cases  it  is  '' possible  that  the  serum  may  have  con- 
tained specific  toxic  bodies  which  acted  as  a  vaccine." 

Anti-pneumococcal  serum. — This  serum  has  been  exten- 
sively employed  in  ophthalmic  practice,  mainly  owing  to 

*  Immunity  and  Specific  Tlierapij. 
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Homer's  cxpcriineiital  investigations  into  its  action  and  his 
advocacy  of  it.  The  scrum  rcconiniended  Ly  Konier  is 
polj'valent,  and  is  prepared  from  as  many  strains  of 
pneumococci  as  possible. 

The  treatment  of  ulcus  serpens  cornea;  by  this  serum 
has  not  been  very  successful,  but  it  will  probably  prove  a 
useful  adjunct  to  other  methods  of  dealing-  with  this 
disease. 

The  use  of  anti-pneumococcal  serum  as  a  projihylactic 
in  cases  in  which  there  is  danger  of  infection  after  an 
operation  has  been  advocated  by  Axenfeld  and  others  and 
is  unobjectionable.  Axenfeld  makes  the  important  state- 
ment that  an  intra-ocular  pneumococcal  infection  once 
established  is  not  influenced  at  all  by  serum  treatment. 

With  the  single  exception  of  diphtheria  antitoxin, 
therapeutic  serums,  antitoxic  or  anti-bacterial,  have  proved 
rather  disappointing  in  the  treatment  of  diseases  of  the 
eye. 

The  results  of  treatment  by  vaccines  on  the  other  hand 
have  been  very  encouraging. 

In  tuberculous  affections  of  the  eye,  in  the  ocular 
manifestations  of  systemic  gonococcal  infection  (gonor- 
rhcEal  iritis,  etc.),  in  streptococcal  and  staphylococcal 
infections,  of  the  conjunctiva,  lacrimal  sac  and  eyelids,  in 
rare  cases  of  infection  by  pyogenic  bacilli,  such  as  pijo- 
cyaneus,  suhtilis  and  CoZt  cohiinwiis,  specific  vaccines  have 
proved  most  valuable  therapeutic  agents.  There  is  little 
doubt  that  further  knowledge  and  experience  will  enhance 
their  value  by  enabling  us  to  employ  these  and  similar 
therapeutic  measures  more  accurately  and  scientifically, 
and  less  empirically  than  is  now  possible. 
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The    Late  Dr.  Hughlings  Jackson. 

The  President  said  it  would  be  fitting  that  he  should 
briefly  refer  to  the  death  of  one  of  the  Society's  most 
distinguished  members,  Dr.  Hughlings  Jackson.  By  his 
death  the  Society  and  the  profession  throughout  the 
Kingdom,  and,  indeed,  over  the  whole  world,  had  sus- 
tained a  great  loss.  Dr.  Jackson  was  one  of  the  Society's 
original  members,  and  in  the  early  days  took  a  keen  and 
active  interest  in  its  proceedings.  He  was  one  of  the 
first  vice-presidents,  and  served  in  that  office  on  two 
occasions.  During  the  session  1889—90  he  filled  the 
Presidential  Chair,  to  the  great  gratification  of  the  then 
members.  Except  to  the  younger  members  of  the  Society, 
it   was   scarcely  necessary  that    he,  Mr.  Lawford,   should 
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say  anytliiiig-   about   the  merits  of   Dr.  Jackson  ;    lie   was 
a    man    of    unusual  natural  ability,   witli    a    very    highly 
developed  power  of  observation,  and  with    the  mind  of  a 
philosopher.      Added    to    this,    he    had    an    extraordinary 
faculty   for  work,    and   it  was   not   surprising   that   these 
qualities   placed  him    in   a  foremost  position  amongst  his 
contemporaries.      Dr.  Jackson  was  one  of  the  pioneers  of 
modern  neurology,  and  neurologists  owed  a  great  deal  to 
him.      He  was  one  of  the  earliest— perhaps  the  earliest— 
of  physicians  to   recognise  and   teach  the   great  value   of 
ophthalmoscopic  examination  in  diseases    of   the   nervous 
system.    Like  most  men  of  great  ability,  he  was  extremely 
modest   and    retiring;     but   to    those  who   were    intimate 
with  him  he  was  one  of  the  most  charming  of  men.      He 
had  left  behind  him  a  personal  and  professional  reputation 
to   which    any   man    might  aspire,  but  to  which  very  few 
men  could  hope  to  attain.      The  world  and  the  profession 
were    poorer    by    his    death,    and    many   of  the   members 
present  had  to  mourn  the  loss  of  a  valued  friend. 


2.  A  pedujree  of  congenital  nigld-Uindness  n-'ith  myojna. 

By  E.  Nettles  HIP. 

'J'here  appear  to  be  two  outstanding  varieties  of  con- 
genital stationary  night-blindness  without  visible  disease. 
One*  is  transmissible  from  generation  to  generation  with- 
out a  break,  by  either  parent  to  children  of  either  sex  ; 
this  I  propose  for  brevity  to  call  the  ambi-sexual  variety. 
The  other  is  confined  to  males,  but  transmitted  only  by 
mothers  who  themselves  have  normal  sight,  and  the 
affected  generations  therefore  are  always  separated  by 
at  least  one  generation  free  from  the  abnormality.      It   is 

*  For  further  particulars  and  remarks  reference  may  be  made  to 
Roy.  Lond.  Ophlh.  llo.p.  Rep.,  vol.  xvi,  p.  Sm.  and  the  Bowman  Lecture. 
Trans.  Ophth.  Sor.,  vol.  x.xi.v,  ]>p.  eii  and  civ. 
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true  that  a  few  pedigrees  have  been  piihlislied  in  which, 
although  botli  mother  and  father  are  normal,  tlicir  children 
of  both  sexes  suffer,  but  tliese,  so  fai-  as  I  know  tliem, 
are  very  incompletely  recorded,  and  cannot  by  themselves 
be  taken  as  proving  that  cases  intermediate,  as  regards 
sex-liability  and  sex  transmission,  between  the  two  types 
above  defined  are  at  all  frefpient.'^" 

The  example  I  am  reading  to-night  illustrates  tlie 
second  or  male-sex  limited  variety.  'J'lie  pedigree  as  now 
shown  in  the  chart  is  compounded  of  two  smaller  ones  pre- 
viously believed  to  be  unrelated — one  pul3]ished  by  Mr. 
Stanford  Morton  in  1893,  the  other  by  myself  in  1908.t 
Mr.  Bateson,  luiving  heard  last  spring  from  Dr.  Marett 
Tims,  of  Cambridge,  of  a  case  of  family  niglit-blindness, 
was  kind  enough  to  put  me  in  touch  with  Dr.  Tims.  Tlie 
gentleman  whom  Dr.  Tims  had  mentioned  proved  to  be  a 
member  of  the  j^edigree  just  specified  as  recorded  by  Mr. 
Morton,  and  the  cases  shown  in  my  pa])er  were  soon 
discovered  to  be  relations  of  his.  Through  the  good 
offices  of  Dr.  Tim's  subject  I  have  been  introduced  to 
nearl}"  all  the  living  members  of  the  stock,  with  the  result 
now  shown  in  the  Chai't.  Several  of  the  night-blinds  have 
been  fully  examined  as  to  visual  acuity,  refraction,  fields, 
light  sense  and  ophthalmoscopic  appearances ;  whilst 
authentic  and  valuable,  if  less  exhaustive,  information 
has  been  furnished  by  many  of  the  others,  both  affected 
and  normal.  My  best  thanks  are  due  to  all  the  members 
of  the  genealogy  for  enabling  me  now  to  give  what  is,  I 
believe,  to  be  the  largest  well-authenticated  record  of 
this  form  of  night-blindness  extant.  I  have  also  had 
much  assistance  from  several  medical  men  to  whom 
certain  members  of  the  pedigree  are  known. 

*  Siieli  of  these  fragmentary  and  apparently  exceptional  cases  as  I 
have  been  able  to  discover  nji  to  1908  may  be  found  in  the  Roy.  Lond. 
Ophth.  Ho.sp.  Rep.,  vol.  xvii,  pp.  406-410. 

t  Stanford  Morton,  Tranft.  Ophth.  Soc,  vol.  xiii,  p.  147,  Case  I  (1893)  ; 
Nettleship,  Rny.  Load.  Ophth.  Hnsp.  Rep.,  vol.  xvii,  p.  419-20,  fig.  176. 
Morton's  2)edi<^ree  is  reproduced  in  the  s.ime  paper  as  fig.  174. 
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I  believe  I  am  correct  in  saying  tliat  in  no  case  of 
congenital  stationary  niglit-blindness  have  the  eyes  been 
exaniinocl  microscojiically,  and  that  we  can  at  the  best 
only  speculate  vaguely  as  to  the  nature  and  seat  of  the 
abnormality.  Clinically,  the  two  groups  agree  in  that  the 
night-blindness  dates  from  earliest  recollection,  and  does 
not  get  either  worse  or  better.  In  the  male-sex  limited 
group  I  feel  sure  that  differences  in  the  degree  of  the 
defect  occur  in  the  different  subjects;  but  I  cannot  either 
affirm  or  deny  that  this  is  true  also  for  the  ambi-sexual 
form.  Leaving  the  question  of  variations  in  degree  as 
needing  further  study,  we  may  note  that  there  are  some 
decided  clinical  differences  between  the  two  groups,  and 
it  is  therefore  difficult  to  avoid  the  belief  that  they  are 
pathological!}^,  or  perhaps  we  ought  to  say  physiologically^, 
distinct.  In  the  ambi-sexual  form  the  eyes  are  normal  in 
refraction  and  in  every  other  respect  except  the  inability 
to  see  when  the  light  is  lowered  below  a  certain  (at  present 
undefined)  degree,  and  I  am  not  aware  of  the  co-existence 
of  mental  defects.  In  the  male-sex  limited  cases  that 
have  been  investigated  there  is  always  myopia  and  always 
notable  defect  of  visual  acuity  even  with  the  best 
correction ;  there  is  also,  in  the  present  pedigree,  a 
marked  prevalence  of  mental  instability,  but  we  must  not 
assume  that  mental  instability  always  occurs  in  this  form  of 
night-blindness.  N3'stagmus  has  been  observed  in  a  few 
of  the  Avorst  cases ;  the  fundus,  as  in  the  ambi-sexual 
form,  is  usually  quite  normal  in  appearance  except  for 
such  changes  as  ai-e  to  be  expected  from  the  myopia,  and 
in  the  few  where  alterations  rather  in  excess  of  such 
expectation  have  been  seen  they  have  not  been  constant 
either  in  character  or  situation  :  and  it  is  to  be  particularly 
noticed  that  there  has  never  been  any  suspicion  that  such 
changes  as  existed  were  those  of  retinitis  pigmentosa. 

In  regard  to  the  myopia,  which  is  the  first  striking 
character  of  every  case  in  this  group,  I  have  been  able 
to  get  more  or  less  exact  particulai's  of  the  following  ton 
cases  in  the  present  ])edigree,  v!::.  Vf,  10,  27,  ol,  41,  4t), 
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6Q  ;  YII,  43,  44,  47,  54  ;  I  oniit  YI,  28  for  tlie  pi-osont  as  an 
unproved  case,  but  I  know  lier  refraction. 

In  six  or  seven  of  tliem  the  myopia  appears  to  liave 
measured  anything  between  5  D.  and  10  I).,  wlien  the 
subjects  were  from  about  10  to  20  years  old ;  but  in 
VII,  47  (Case  3,  p.  41)  it  is  less.  There  is  no  evidence  in 
the  few  that  have  been  followed  from  youth  up  of  any 
great  or  rapid  increase  of  the  myopia,  nor  of  any  marked 
asthenopic  conditions,  and  the  records,  so  far  as  we  can 
get  them,  point  to  the  myopia  having  been  almost 
stationary  for  some  years.  Astigmatism  fiom  1  D.  to  about 
2-'5  D.  is  known  in  several  and  has  not  been  excluded  in 
any,  and  in  some  it  is  against  the  rule ;  in  one,  VI,  the 
astigmatism   reaches  4  D. 

Visual  acuity  with  correction  is  known,  approximately 
or  exactly,  in  eighteen  eyes  of  nine  cases,  and  was  not  up 
to  standard  in  any  of  them,  ranging  between  ^  (only  one 
eye  of  one  patient  was  as  good  as  this),  and  -0-4,  but 
there  were  no  visible  changes  to  account  for  the  amblyopia 
except  in  one  eye  of  VI,  31,  which  showed  some  myopic 
splitting  of  choroid  at  the  Y.S. 

Several  of  the  night-blind  subjects  have  divergent 
squint,  but  this  is  only  what  would  be  expected  in  view 
of  the  refractive  conditions  and  defective  visual  acuity. 

"  Short  sight,"  presumably  myopia  of  degrees,  is 
reported  in  six  or  seven  members  of  the  stock,  who  are, 
at  the  same  time,  distinctly  stated  to  be  not  night-blind, 
I  have  no  doubt  that  these  statements  are  made  in  good 
faith  and  we  cannot  go  behind  them  ;  but  it  is  possible  that 
certain  of  these  individuals  may  be  night-blind  in  minor 
degrees.  Such  might,  according  to  the  rule  of  inheritance 
we  are  dealing  with  here,  be  the  case,  for  example,  in 
VI,  IG  and  17;  but  it  could  not  under  the  same  rule  be 
true  for  VI,  12  and  20,  who  are  both  more  or  less 
"  short-sighted."  Nor  have  we  any  evidence  that  any  of 
the  short-sighted  ?  s  (V,  7,  VI,  12  and  20)  are  night-blind 
in  any  degree.  V,  32,  father  of  VI,  57—61,  was  very 
short-sighted,  but  is   stated   positively  to  have  been  abso- 
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lutely  free  from  niglit-Lliiiduess,  and  the  only  one  of 
Ill's  cliildren,  VJ,  58,  who  is  myopic  it',  as  I  susj)ect  from 
what  I  hear,  lie  is  niglit-blind,  gets  the  defect  through  liis 
mother,  V,  15.  The  fathei*,  V,  32,  is  not  related  by  blood 
to  the  stock.  In  one  instance  (VI,  28)  a  female  appears 
to  suffer  from  a  low  degree  of  the  night-blindness.  She 
is  not  myopic.  As  her  case  is  of  peculiar  interest  I 
propose  to  read  it  in  some  detail  later  on  (Case  4,  p.  33). 

'J"he  most  marked  feature  of  this  genealogy  of  night- 
blindness,  next  to  the  concomitant  myopia  and  subnormal 
vision,  is  the  prevalence  of  mental  defects ;  these  are  of 
different  kinds  and  degrees  from  actual  insanity  and  imbe- 
cility with  epilepsy  to  sundry  degrees  of  instability  and 
feeble-mindedness  and  in  one  instance  exophthalmic  goitre. 
These  cases  are  YI,  27,  38,  39,  41,  47,  54,  55,  61; 
YU,  44.  Some  of  these  mentally  defective  and  unstable 
individuals  have  suffered  from  the  night-blindness,  others 
(Yl,  38,  39,  54  and  55)  have  not.  The  mental  cases  are 
scattered  through  several  sibships  of  the  night-blind 
stock  and  occur  in  more  than  one  generation,  and  whether 
they  are  casually  related  to  the  night-blindness  or  not,  an 
examination  of  the  pedigree  affords  no  support  to  the  idea 
that  the  mental  deficiencies  were  brought  in  from  another 
stock  or  stocks  ;  moreover,  all,  whether  also  night-blind 
or  not,  are  descended  from  the  night-blind  stock  through 
their  mothers. 

Amongst  the  specified  causes  of  death  we  have  tubercle, 
and  "lung  disease"  probably  tubercle,  in  three  sisters 
(Y,  18,  19,  20),  whilst  at  least  two  others  (YI,  56  and  66) 
appear  to  be  instances  of  recovery  from  phthisis ;  cancer 
and  "tumour"  in  two  (Y,  15  and  16)  sisters  of  the  three 
wlio  died  of  tubercle  ;  and  cancer  in  YI,  44,  three  in  all 
dying  of  malignant  disease.  Several  died  of  various 
chronic  arterial  or  visceral  maladies.*      On  the  whole  the 

*  One  momlioi-  of  the  poilig-roe  siiggests  tliat  the  night-blindness  may 
be  related  with  lenal  disease,  from  which  several  unaffected  members  are 
said  to  have  died  ;  but  the  evidence  is  too  vague  to  found  any  conclusion 
upon. 
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expectation  of  life  seems  to  have  been  good  and  a  large 
number  liave  either  become,  or  it"  females  have  been 
married  to,  successful  professional  and  business  men ; 
doctors,  clergymen,  solicitors,  insurance  ofHcers,  etc.,  at 
home  and  abroad.  In  one  instance  (VI,  22—3])  not  a 
single  one  of  eight  adult  siblings  has  married,  but  in 
most  of  the  families  marriage  has  been  fairly  common. 
There  are  many  large  families,  some  with,  others  Avithout, 
cases  of   night-blindness. 

Only  one  consanguineous  marriage  is  known,  viz., 
between  V,  11  and  18,  each  being  the  offspring  of  a 
night-blind  father. 

The  eye  and  hair  colour  are  recorded  in  only  six  of 
those  affected.  E3'es  and  hair  dark  brown  in  two  (VI,  27, 
and  31)  ;  eyes  blue  or  grey  with  some  pigment,  liair 
medium  brown,  one  (YI,  66)  ;  eyes  blue  or  grey,  hair 
brown  or  light  brown,  two  VI,  28  and  34;  "  fair  com- 
plexion," ?'.  e.  eyes  presumabl}"  blue  or  gre}',  hair  light,  one 
(VI,  41)  ;  such  figures  are  of  next  to  no  importance, 
except  in  disproving  a  belief  expressed  by  some  of  the 
members   that  all  the  night-blinds  had  light  hair. 

Whether  there  is  any  causal  relation  between  early 
deaths  and  the  night-blindness  in  this  pedigree  it  is 
impossible  to  say,  but  we  certainly  have  no  proof  to  that 
effect,'  and  in  some  cases,  as  VII,  22,  29,  and  88,  all  first- 
born males,  still-born,  ordinary  causes  Avere  probably  at 
work.  The  most  suspicious  group  is  VI,  41—50,  with 
four  out  of  ten  dying  at  or  soon  afterbirth,  three  of  them 
being  the  latest  births.  But  it  is  more  likely  that  these 
infants  died  because  their  mother  [X,  18)  was  plithisical 
than  because  she  contained  latent  night-blindness ;  for 
having  married  at  twenty-one,  she  died  of  "  consumption  " 
at  thirty-nine,  having  borne  ten  children  in  eighteen 
years. 

The  ages  in  the  youngest  generation  (VII)  lie  between 
thirty  and  childhood. 
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AccorNT  Of  THE   J\iEMiii<;i;,s  or  the    I'euiohee. 

1'lie  members  of  Genevatioiis  I  uiid  II  wei'e  people  of 
propert}-  at  a  distance  from  London  ;  notliing  is  known 
about  their  sight,  and  tlie  only  definite  information  is 
that  all  those  shown  married  except  II,  o  and  G,  who 
remained  spinsters. 

III,  1  had  the  same  maiden  name  as  III,  7,  but  I 
believe  they  were  not  consins  ;  as,  however,  III,  had  no 
issne,  the  point  does  not  concern  ns.  Ill,  3  died  at  forty, 
of  an  accident  in  1805,  and  his  wife  (III,  6),  not  related 
to  him,  of  paralysis  at  67,  in  or  about  1825.  I'hey  were 
the  parents  of  tlie  first  proved  cases  of  night-ljlindness 
(lY,  5  and  8)  :  for  although  some  members  of  Gen.  VI 
say  there  is  a  tradition  that  one  of  the  grandfathers 
of  IV,  5  and  8,  was  similarly  affected,  the  two  oldest 
living  members,  IV,  2  and  V,  11  (the  latter  now  aged 
78)  state  that  they  never  heard  of  any  case  earlier  than 
IV,  5  and  8.  We  can  only  say  that  our  discovery  of  the 
abnormality  unknown  to  the  relations  in  tlie  two  brothers 
VII,  43  and  44,  and  the  high  probability  of  it  in  at  least 
one  other  (VI,  58)  strengthens  rather  than  weakens  the 
ti'adition  that  a  case  did  in  truth  occur  in  II  and  has  been 
forgotten.  According  to  the  rule  of  descent  in  this  pedi- 
gree^  expectation  would  fall  upon  II,  3,  not  upon  II,  1.* 
Ill,  4  married  7,  and  had  eight  children  (IV,  10—17),  all 
with  good  sight ;  four  were  c?  s,  three  of  them  marrying 
and  leaving,  as  would  be  expected,  all  normal  issue  [X, 
37-43),  and  four    ?  s  (IV,  14-17),  none  of  wliom  left  issue. 

IV,  2,  still  living  (1911)  Avidow  of  IV,  5,  normal 
sight;  ...  1,  husband  of  ...  3,  who  had  normal  sight, 
and  died  in  180(5,  aged  7G  ;  they  had  all  nornuil 
children  (V,  1— 4-)  and  grandchildren  (\'l,  1—4);  ...  4, 
normal,  died  unmarried  in  1865,  aged  74;  ...  5,  (^ , 
was  night-blind  all  his  life,  died  of  kidney  disease, 
1855,  aged  about    42;     ...    0    and    7,    two  unsexed,   wlio 

*  In  the  pedigree  piiljlished  by  Mr.  Stanford  Morton  (/or.  cif.).  this 
traditional  case  is  inserted,  witliout  eoiiuiient  or  explanation,  as  II,  1. 


28    PEDIGREE   OF   COXGENIIAL  NIGHT-BLINDNESS   WITH   MYOI'lA. 

died  quite  young;  ...  8,  (^ ,  the  second  niglit-blind 
brother,  and  ...  9,  his  normal-sighted  wife,  who  died  in 
1872,  aged  76.  Both  VI,  41  and  VI,  10  believe  that 
their  night-blind  grandfather,  IV,  o,  was  short-sighted 
like  the  other  night-blinds,  but  we  have  no  in  format  ion 
on  this  point  as  to  IV,  8. 

V  contains  no  case  of  night-blindness;  ...  0  to  14,  9 
children  of  IV,  2  and  5  ;  of  these,  V,  7,  who  died  at 
85  in  1909,  was  short-sighted  and  could  read  without 
glasses  to  the  end  of  her  life,  and  ...  11,  still  living,  set. 
78,  has  read  the  lessons  in  church  for  the  last  thirty 
years  without  glasses,  and  has,  therefore,  probably  been 
somewhat  myopic  from  his  3'outh  ;  ...  8  was  drowned  in 
early  childhood  ;  ...  9  died  at  about  75 ;  ...  10  died 
at  a  good  age,  and  ...  12  is  still  living  and  has  normal 
sight.  V,  15-27,  thirteen  children  of  IV,  8  and  9,  four 
cf  s,  nine  ?  s;  ...  24  is  living,  unmarried,  and  ...  21, 
liachelor,  is  probably  living;  ...  15  died,  a^t.  G8,  of 
tumour,  ...  16  at  79  of  cancer,  ...  17  at  69,  of  Bright's 
disease,  ...  18  at  39,  lung  disease,  ...  19  at  65,  lung 
disease,  ...  20  at  72,  unmarried,  pneumonia,  ...  22  at  -36, 
unmarried,  paralysis,  ...  23  at  65,  unmarried,  of  "  blood- 
vessels of  the  brain,"  ...  25  at  18,  typhus,  ...  26  at  12, 
scarlet  fever,  ...  27  at  three  months  old.  V,  5,  a  clergy- 
man, not  related  to  wife  (...  6),  was  short-sighted  but, 
not  night-blind;  ...  6  is  not  stated  to  have  had  short 
sight;   they  were  married  in  1849. 

V,  11,  living,  78,  probably  somewhat  myopic  (see  above), 
has  been  twice  married,  first  when  fet.  24,  to  his  first 
cousin,  V,  18,  aged  21,  who  died  of  phthisis  at  39,  he 
being  then  43  ;  second,  when  49,  to  V,  36,  who  was  25  or 
26,  and  not  related  either  to  him  or  toV,   18. 

VI,  5-11,  seven  children  of  V,  5  and  6,  are  in  Australia, 
whence  ...  10,  a  solicitor,  has  sent  me  the  following  informa- 
tion :  ...  5,  now  (1911)  aged  60,  ...  7,  aged  57,  ...  9  who 
died  between  15  and  20,  of  rheumatic  fever,  ...  10,  mv 
informant,  all  night-blind  and  short-sighted  from  earliest 
recollection;    ...    6,  aged   58,  ...    8,   aged  55,  and  ...   1], 
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aged  47,  liave  normal  sight,  ...  10  aiul  11  are  unmarried, 
...  5,  6,  7  and  8,  are  married  and  have  children  of  both 
sexes,  VII,  la  (number  not  stated),  none  of  whom  are 
night-blind  although  one  or  two  are  slightly  short-sighted. 
The  night-blindness  and  short  sight  are  stated  to  be 
stationary.  The  reading  glasses  now  used  by  V,  10  are  : 
R.,  -  S  U.  sph.,  -  4  D.  cyl. ;  L.  -  4  D.  sph.,  -  5  D.  cyl, 
axes  nearly  vertical.  His  distance  glasses  are,  he  says, 
rather  stronger  than  the  above.  No  details  of  the  refraction 
in  the  other  three  affected  brothers.  No  information  as  to 
acuity  of  vision  in  any  of  the  four  affected,  but  V,  10 
evidently  considers  his  sight  good  when  corrected. 

VI,  12-21,  ten  children  of  V,  7  and  28.  The  r^  ,  ... 
18,  died  at  2  years  of  age,  the  other  nine  are  living,  aged 
from  59  to  44,  six  c?  s,  three  ?  s.  Of  the  six  c?  s,  three, 
aged  respectively  56,  54  and  44  (VI,  14,  15  and  21)  are 
night-blind  and  myopic  ;  all  three  are  married,  and  15 
and  21  are  the  fathers  of  the  all  normal  children,  VII, 
1—5  and  8—9.  VI,  14  has  no  children  (married  thirteen 
years) .  Of  the  other  members  of  this  sibship,  all  of  Avhom 
ai*e  said  not  to  be  night-blind,  ...  16  and  17  of  the  cJ  s, 
and  12,  and  20  of  the  ?  s,  are  reported  to  be  ''  near- 
sighted,*' the  only  two  with  ([uite  normal  vision  being 
the  c?  ...  13,  aged  57,  and  ?,  ...  19  aged  49;  ...  12 
and  ...  14,  married  at  41  and  43  many  years  ago,  are 
childless;  ...  1--^,  ...  17,  ...  19,  and  ...  20,  are  single. 
Information  from  VI,  12  ;  no  further  particulars  can  be 
supplied. 

VI,  22-31,  eleven  children  of  V,  9  and  29  :  Case  2 
(Chart  VI,  31),  now  aged  41  (1911),  when  14  had  -  5  D. 
spectacles,  ordered  probably  for  distance  by  the  late  Mr. 
Streatfeild.  In  November,  1891,  aged  about  21,  the  late 
Mr.  Tatham  Thompson  ordered  for  reading:  R.  — 10  sph., 
-1-25  cyl.  /  ;  L.  -  lO'o  sph.,  -  1-5  cyl.\.  In  March, 
1893,  aged  23,  for  distance:  R.  — 11  sph.,  —2  cyl.;  L. 
-  11.,  -  1-25  cyl.  In  February,  1899,  aged  29,  distance  : 
R.  —  12  sph.,  —  1  cyl.,  L.  —  12  sph.,  and  weaker  for 
reading.       In    April,    1906,    aged  35,   distance :    R.  —  13 
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spli.,  —   1  cy].  ;  L.  —  12-5   spli.,  and  weaker  fur   reading 
and  intermediate  distances. 

On  July  13tli,  1911,  aged  41,  I  found  K.  -  13  spli.  - 
1  cyl.,  -1%  part;  L.  -  13  sph.  -  1  cyl.,  ^  -^^.  All 
we  can  be  sure  aljout  is  that  his  My.  increased  fi'orn 
about  10  to  13  D.  between  the  ages  of  21  and  35,  and 
that  there  has  been  no  further  increase.  Irides  quite 
dark  Ijrown,  hair  brown. 

Fig.  1 


105 


K.  field  of  vision  in  Case  2. 


Good  health,  vigorous  and  active,  a  farmer,  height 
about  5  ft.  8  in.,  narrow  head,  but  intelligent  man. 
Light  sense  with  Forster's  photometer,  after  twenty 
minutes'  adaptation  about  y^th  (compared  to  my  own  1), 
whetlier  taken  with  each  eye  separately,  or  both  together 
and  without  glasses  ;  with  his  glasses  on  light  sense  seemed 
slightly  better.  The  fields  Avere  taken  in  the  order 
indicated  below,  the  first  being  the  R.  in  full  daylight 
without  glasses,  within  five  minutes  of  coming  out  of  the 
dark  photometic  room. 
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Fig.  2. 


L.  field  of  vision  in  Case  2. 
Fig.  3. 


K.  field  of  vision  in  Case  2,  half-an-hour  after  Fig.  1  was  taken. 
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Desckiption  of   Figs.    1,  2,  and  3. 

1.  R.  in  full  dayliglit  ju^t  after  lialf-aii-liour  in  quite 
dark  room  without  glasses.  Carrier  seen  before  test 
object,  but  not  recorded. 

2.  E.  in  same  room  as  1,  but  with  blinds  drawn  down, 
without  glasses.  He  sees  "6  with  his  distance  glasses, 
which  he  uses  for  all  purposes. 

3.  L.  in  full  daybght ;  carrier  seen  before,  but  not 
recorded. 

4.  L.  with  blinds  down. 

5.  R.  taken  again  in  daylight. 

6.  R.  taken  again  with  blinds  down. 

Nos.  5  and  6  were  taken  nearly  half-an-hour  after  Xo.  1. 
I  could  not  find  any  annular  defect. 

Fundus  (pupils  under  mydriatic)  quite  normal  except  a 
myopic  crescent  down-in  in  each,  rather  larger  than  O.D., 
and  in  L.  a  single  horizontal  split  in  the  choroid  at  Y.S.  ; 
retinal  vessels  normal ;  choroids  markedly  "  tigre."  Has 
been  very  blind  at  night  as  long  as  he  can  remember. 
Cannot  see  the  Milky  Way,  and  the  only  "  stars  "  he  has 
ever  seen  are  the  planets  Venus  and  Jupiter.  His 
amblyopia  would  account  for  this  difficulty  without  the 
night-blindness. 

VI,  27,  John,  died  aged  41  in  1901  of  an  acute  in- 
testinal obstruction  before  there  was  time  for  an  operation. 
Was  affected  with  night-blindness,  but  was  not  nearly  so 
bad  as  31,  and  could  see  the  stars  well  (testimony  of  31 
and  22).  From  about  the  age  of  17  till  his  death 
he  used  —  5  D.  spectacles,  and  he  never  had  any  that 
were  nearly  so  strong  as  those  used  by  ...  31.  He 
was  mentally  defective,  and  Avas  in  an  asjlum  for  a  time 
on  several  occasions.  He  had  dark  brown  eyes  and 
hair. 

The  others  of  this  sibship  are  all  living  except  the 
twins  (25  and  26),  who  were  still-born,  and  a  (^ ,  26a, 
born  next  to  them,  who  died  a  week  after  birth  ;   they  have 
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excellent  .siglif,  and  none  liave  any  visual  difficulty  except 
. . .  28,  whose  case  is  describccl  l)elow.  Tliev  are  as 
follows:  ...  22.  2,  now  aged  59  (1911),  eyes  grey, 
liair  liglit  hrowii,  ...  23,  (^  ,  eyes  and  hair  brown,  ... 
24,  ?  ,  eyes  deep  blue,  hair  fair,  ...  29,  $  ,  eyes  hazel, 
hair  brown,  ...  30,  ?  ,  eyes  and  hair  dark  brown.  Xot 
one  of  the  entii-e  sibship  has  married.  The  colour  of 
eyes  and  hair  are  as  reported  by  . . .  22. 

Case  4. — YI,  28,  ?  aged  48,  eyes  blue-grey,  hair  brown, 
has  slight  astigmatism  for  which  an  ophthalmic  surgeon 
has  lately  prescribed  R.  +  0"75  sph.,  —  1  cyl.  ;  L.  + 
0*75  sph.,  +0-5  cyl.,  with  which  glasses  she  sees  ^  with 
eacli  eye. 

'J'his  lady  (YI,  28),  who  with  her  unaided  eyes  sees  -^ 
with  the  R.,  and  ^  with  the  L.,  although  a  good  cyclist 
has  never  been  able  to  cycle  after  dusk  without  some 
assistance;  thus,  she  can  go  safely  for  many  miles  after 
dusk  by  following  another  cyclist  and  keeping  her  gaze 
fixed  on  the  lamp,  or  on  a  white  handkerchief,  etc., 
pinned  on  the  coat  of  the  rider  in  front,  or  on  a  country  road 
can  guide  herself  by  the  line  of  the  hedges  against  the 
sky,  but  she  never  sees  the  surface  of  the  road  after  dusk. 
On  an  ordinary  night  she  can  find  her  way  in  walking 
alone  without  much  difficulty,  but  on  a  dark  night  she 
cannot  do  so  well  as  other  people  ;  she  can,  however,  see 
the  stai'S  and  the  Milky  Way  quite  well.  She  has  always 
found  her  night-sight  fail  some  time  before  that  of  any 
companion  she  has  ever  cycled  with.  Has  never  found 
the  ordinary  bicycle  lamp  powerful  enough  to  light  up 
the  surface  of  the  road  for  her  as  her  friends  tell  her  it 
does  for  them,  and,  indeed,  finds  that  a  lamp  rather 
confuses  her  than  otherwise,  and  in  consequence  prefers 
to  ride  without  one.  Has  never  been  able  to  drive  a 
horse  at  night  either  with  lamps  or  without.  She  states 
that  in  going  suddenly  from  a  brightly  lighted  place  into 
comparative  darkness  her  eyes  take  longer  to  adapt  than 
any  of  her  sisters',  or  any  friends  of  about  her  own  age, 
longer  indeed  than  one   old   friend  of  75,  "  whose  arm  I 
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am  o-lad  to  take  for  tlie  first  few  mimitcs  when  we  coiiie 
out  of  a  brilliantly  lig'hted  cluircli  togetlier  on  dark 
evenings.'^  I  have  not  yet  been  able  to  see  VI,  28,  though 
I  hope  to  have  an  opportunity  later;  her  account,  how- 
ever, is  so  clear  and  circumstantial  that  I  myself  feel  no 
doubt  that  she  is  night-blind,  although  in  a  mucli  lower 
degree  than  her  brothers,  and  the  other  affected  mem- 
bers of  the  pedigree.  That  the  defect  in  her  case  is 
slight  seems  evident,  for  she  writes  as  follows  :  "  I  am 
quite  able  to  act  as  guide  to  my  night  blind  brother 
(VI,  31)  in  walking  at  night,  and  have,  never  let  him  run 
into  anything,  although,  if  he  can  get  anyone  else  to  lead 
him  he  Avould  rather  not  have  me";  ...  "I  have  also, 
once  or  twice,  acted  as  his  'pilot'  on  the  bicycle  when 
we  have  been  caught  together  in  the  dusk,  and  I  have 
then  been  interested  to  notice  that  about  tlie  time  when 
I  can  no  longer  discern  obstacles  on  the  surface  of  the 
road,  he  becomes  unable  to  see  my  white  blouse  or 
handkerchief  in  front  of  him,  and  Ave  call  a  halt 
simultaneously." 

I  have  given  this  case  in  some  detail  because  its  subject 
appears  to  be  the  only  female  member  of  the  pedigree  in 
whom  there  is  even  a  suspicion  of  night-blindness,  and  also 
because  it  illustrates  very  well  the  difficulties,  including 
slow  adaptation,  that  would  be  expected  in  the  lower 
degrees  of  the   abnormalit}'. 

VI,  32—40  ;  nine  children  born  in  sixteen  years  of  V, 
10  and  30,  four  ^  ,  five  ?  ;  seven  living  at  ages  between 
54  and  41.  First-born  died  one  year  old;  ...  38  died 
at  about  25 — I  believe  suicide.  All  the  eight  who  grew 
up  have  had  perfect  sight  (  ...  36  has  some  Hy.  and 
slight  astigmatism).  One  (  ...  39)  is  reported  to  be  in  an 
asylum.  Thi-ee  (  ...  33,  34,  35)  are  married,  and  have 
between  them  the  twelve  children  shown  in  VII  (see 
below).  Eye  and  hair  colour  (reported);  ...  33,  e^'es 
blue,  hair  dark;  ...  34,  eyes  blue-grej',  hair  light; 
...  35,  eyes  grey,  hair  dark  ;  ...  36,  eyes  grey  with 
.some    brown,     hair    brown ;     ...     37,     eyes     brown,    hair 
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dark;    ...    88,    eyes    were    greeiiisli-l)liie,    Iiaii-  li^'-lit  ; 
30,    eyes    liglit    brown,    luiir    brown;     ...    40,    eves    (lark- 
brown,  hair  dark. 


[To  face  p.  34,  line  4  from  tojy,  of  Mr.  Netfleshiy/s  jyaper  on 
"  Congenital  Kiqhf-hJindne^s  with  Myopia,"  in  '  Trans.  Oplith. 
Soc'VoJ.  XXXIT,  Fasc.  1.] 

On  9tli  March.  1912,  I  saw  this  lady  at  Moor6elds  Hospital. 
"With  Forster's  photometer,  after  twenty  minutes'  adaptation, 
her  lii^ht  peiception  appeared  to  lie  exactly  the  same  as  my  own, 
and  as  that  of  an  elder  sister,  VI.  24,  with  normal  slight,  who 
came  with  her  :  nor  did  she  seem  to  have  moi-e  difficulty  than 
most  people  have  in  frettintc  about  in  the  ophthalmoscope  room, 
with  its  black  walls  and  floor,  and  strouij  contrasts  in  parts 
where  the  lamps  were  tui-ued  up.  With  the  Perimeter,  and  a 
small  rather  dirty-white  test-object,  varying  from  5  to  10  mm. 
square,  however,  her  field*,  taken  several  times,  showed  consider- 
able contraction,  both  in  good  daylight  and  in  the  dusk,  caused 
bv  drawing  the  black  blinds  down  ;  the  boundarv  lav  between 
30°  and  55°  for  daylight,  and  between  20°  and  40°  for  the  dusk. 
In  my  own  field,  under  the  same  conditions,  the  boundary  was 
between  40°  and  85°  for  daylight  and  barely  6^  less  for  the  dusk  ; 
in  the  normal  sister,  VI.  24,  taken  only  once,  and  with  no 
previous  practice,  the  boundary  in  daylight  lay  between  4(3° 
and  75°. 

I  attach  much  more  importance  to  the  perimetric  than  the 
photometric  results,  since  the  photometer  at  Moorfields  is  not  a 
delicately  made  instrument.  I  have  no  doubt  that  this  lady, 
VI.  28,  is  affected  with  a  lower  degree  of  the  same  night-blind- 
ness as  her  brothers  and  other  male  relatives. 


Eerata. 

P.  24,  line  13  from  top,  insert  46  after  VI. 
„  25,     ,,     22  „  for  "  casuallv,'*  read  "  causally." 

„  36,    „    15         ,.         "  ..    "  -  6  cyl."     „     •'  -  r>  sph." 


piiysician  tens  luui  no  is  tree  from  any  signs  of  organic  disease. 
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am  glad  to  take  for  the  first  few  minutes  when  we  come 
out  of  a  brilliantly  lighted  church  together  on  dark 
«.r^,-,;,in-c  "      T  ha.ve  not  vet  been  able  to  see  VI,  28,  though 


some    brown,    hair    brown ;     ...     37,     eyes     brown,    hair 
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dark;  ...  38,  eyes  were  greenisli-ldnc,  hair  liVflit  ;  ... 
30,  eyes  liu;]it  l»i-owii,  linir  l>ro\vii;  ...  40,  eyes  dark 
brown,  hair  dark. 

VI,  41— "iO;  ten  children  of  V,  11,  and  his  first  wife 
V,  18,  who  was  his  first  consin,  their  fathers  (lY,  o,  and 
IV,  8)  being  brothers,  and  l)oth  affected  with  night- 
blindness.  Of  the  ten,  four  (VI,  45,  48,  49,  50)  died 
soon  after  birth,  or  under  a  year  old,  one  (44)  at  25  of 
"  internal  cancer,"  sight  normal,  and  one  (47)  at  40, 
having  some  years  previously  suffered  from  Graves's 
disease,  sight  also  normal  ;  she  had  one  (J  child  (VII,  38) 
that  died  in  infanc}".  Of  the  four  living,  one  (^'I,  42), 
?  ,  is  normal,  and  has  the  normal  issue,  VII,  22—28 
(below).  The  other  three,  cJ  s,  are  all  night-blind  and 
myopic,  and  I  have  the  following  notes  of  two  of  them, 
whom  I  saw  some  years  ago.  It  will  be  observed  that 
the  only  other  J  s  in  this  sibship  (  ...  48  and  50)  died 
too  earl}-  for  anything  to  be  known  about  their  night- 
vision. 

VI,  41  (P.  56,  14),  (?,  now  (1911)  set.  53  years,  fair 
complexion,  came  to  me  in  May,  1901,  set.  43  years  ;  he 
was  worried,  excitable,  and  had  been  suffering  from 
headaches  due  to  card-playing,  and  was  sleeping  badly. 
Was  wearing  —  4*5  sph.  —  2'5  cyl.,  axis  nearly  vertical 
for  each  eye,  ordered  by  the  late  Mr.  Streatfeild  many 
years  ago,  and  on  testing  him  I  found  his  refraction  in 
each  eye  exactly  corrected  by  them,  and  V.  -^^  bai'ely,^ 
pupils  fairly  active  to  light  ;  light  sense  -j^-  with  Forster's 
photometer  (adaptation  time  not  noted)  ;  fundus  (with 
mydriatic)  quite  normal,  except  slight  myopic  crescent  ; 
choroids  fair,  refraction  at  periphery  considerably  H, 
Fields  not  measured  in  any  wa}',  but  iu  daylight  betrays 
no  signs  of  contraction.  Is  night-blind,  and  has  been 
so  all  his  life,  not  getting  worse ;   has  always  had  to  take 

*  October,  1911,  wi-ites  from  Australia,  that  his  Melbourne  oculist 
reports  his  refraction  exaetlj'  the  same  as  above,  and  sight  no  worse  ;  his 
physician  tells  him  he  is  free  from  any  signs  of  organic  disease. 
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sonieoiie's  arm  at  dusk,  and  caiiiiot  i-idc  a  bicycle  at 
iiiylit,  even  witli  a  lamp,  unless  tiicre  is  a  bright  mcjon, 
and  then  only  by  taking  great  care.  lias  a  very  acute 
ear  for  music.  (This  gentleman  is  I\^,  2,  in  Case  176, 
Bni/.  Loud.  Oj^hth.  Hasp.  Rep.,  vol.  xvii,  page  419). 

Vl,  46,  S  (P,  48,  99),  now  (1911)  47,  consulted  me  in 
November,  1898.  Teeth  normal,  no  signs  of  congenital 
syphilis.  The  L.  eye  was  defective  and  somewhat 
divergent,  but,  he  said,  did  not  turn  out  nearly  so  much 
as  formerly.  Both  external  recti  were  cut  by  the  late 
Mr.  Streatfeild  when  the  patient  was  nineteen.  At  that 
time  Mr.  Streatfeild  ordered  —  5  D.  for  distance.  In  1895 
others   were  ordered  to  correct   the  astigmatism. 

I  found  (November,  1898)  R.  -  6  sph.  -  2  cyl./f 
well,  L.  (divergent)  —  6  cyl.  —  5  cyl.  -^^.  Says  he  can 
tell  colours  well.  Fundus  R.,  three  or  four  scattered 
small  round  dots  of  black  pigment,  none  seen  in  L. ; 
O.Ds.  and  vessels  quite  normal,  nothing  resembling 
retinitis  pigmentosa.  Light  sense  and  Fs.  not  tested. 
Night-blind  all  his  life,  and  not  getting  worse  ;  cannot 
see  a  white  road  at  night  unless  there  is  a  bright  moon, 
and  whether  the  moon  is  shining  or  not,  he  has  to  use  a 
stick  on  a  country  road  to  keep  himself  out  of  the  ditch. 
(This  is  IV,  6,  in   Case  176,   in  the  paper  above  referred 

to.)^ 

YI,  43,  J,  now  (1911)  is  night-blind  and  short- 
sighted like  the  others ;  eyes  "  not  straight " ;  lives 
abroad,  and  no  further   particulars  available. 

\l,  51—53,  three  all  normal  children  of  V,  11,  by  his 
second  wife  V,  36.  V,  11  was  a?t.  49  and  his  second  wife 
about  26  years  when  married. 

W,  54—56,  three  sons  of  Y,  12  and  31.  The  two  elder 
(  ...  54  and  55),  epileptic  and  imbecile,  died  before 
puberty;  the  youngest  (...  56)  who  must  now  be  middle 
aged,  had  repeated  pulmonary  hf^morrhages  and  has  never 
been  strong  enough  to  follow  a  profession,  but  is  a  very 
intelligent  man  with  excellent  sight  ;  a  good  shot,  and  not 
in  the  least  night-blind.      His  night-blind  cousin,  YI,  31, 
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knows  liiia  well,  and  luis  many  times  used  liiin  as  a  guide 
at  night. 

VI,  57-61,  five  children  of  V,  15  and  32.  ...  58  is 
short-sighted,  and  in  answer  to  inquiries  replies  that  with 
his  out-of-door  spectacles  on  he  "cannot  see  so  well  as 
other  people,"  and  that  he  "  sees  proportionately  less  well 
at  night  "  ;  he  can,  however,  see  the  stars.  Although  his 
relations  do  not  consider  he  is  night-blind  1  have  little 
douLt  that  he  is  so,  although  probabh' in  a  slighter  degree 
than  some  of  the  others.  His  spectacles  are  said  not  to 
be  very  strong.  He  is  described  as  feeble  and  delicate. 
...  57,  the  first  born,  who  is  married  and  has  two  normal 
children  (VII,  39,  40)  and  his  three  sisters  (..,  59-61)  all 
have  excellent  sight.  Of  these  ?  s  only  VI,  61  is  married  ; 
she  is  considered  by  some  Avho  know  her  to  be  mentally 
very  peculiar;   she  is  the  mother  of  VII,  41—46. 

VI,  62—66,  five  children  of  V,  16  and  33 ;  two  J  , 
three    ?  . 

Case  1. — VI,  66,  now  (1911)  aged  50  about  5  ft.  7  in. 
high.  Began  glasses  wdien  nine  years  old.  In  1878  or 
1 879,  when  about  seventeen,  Avas  ordered  —  8  D.  by  the 
late  Mr.  George  Critchett  (glasses  seen. — E.X.).  Early  in 
1893,  when  aged  32,  he  consulted  Mr.  Stanford  Morton, 
who  measured  his  fields,  tested  his  colour-sense  and  found 
it  normal,  and  found  X.  corrected  "practically  normal." 
Mi\  Morton  showed  him  at  the  May  meeting  of  this  Society 
and  published  his  case  together  with  that  of  his  nephew 
(VII,  47)  and  a  partial  pedigree  in  vol.  xiii  of  the  Tran- 
sactions, p.  147 ;  unfortunately  the  strength  of  his  then 
spectacles  was  not  recorded  and  cannot  now  be  ascertained. 
In  November,  1903,  ffit.  42  years,  he  again  saw  Mr.  Morton, 
who  ordered:  R.  —  8-5  D.  -  1  D.  cyl.  \  ;  L.  -  7  D. 
sph.  —  0"75  cyl.,  and  in  May,  1909,  aged  forty-eight,  for 
distance  :  R.  —  95  sph.  —  1"5  cyl.  \  ,  L.  —  9  D.  sph.,—  \'o  cyl. 
— ,  and  2  D.  less  for  reading.  On  July  6fli,  191 1,  aged  50,  I 
found  R.  —  9-5  sph.  -  1-5  cyl.  \  ,  /'o  part;  L.  -  9  sph. 
—  1  or  I'o  cyl.  •— ,YVpart.  \\'e  do  not  know  the  strength 
of  his  earliest  glasses,  but  it  is  clear  that   his   myopia  has 
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increased  little  if  at  all  between  the  ages  of  seventeen  and 
fifty. 

At  the  above  date  I  noted  irides  bine  grey  witl\  a 
little  yellowish  pigment  in  the  superficial  stroma,  chieHy 
near  sphincter  ;  hair  now  medium  brown,  foimerly  iair 
golden.  Fundus,  after  mydriatic,  perfectly  normal  both 
to  direct  and  indirect  examination  ;  Y.S.  well  seen  iu 
each,  retinal  arteries  full  size,  choroids  decidedly  liglit. 
Light  sense  by  Forstev's  photometer,  after  twenty  minutes' 
adaptation,  -^^  (compared  with  my  1)  ;  says  that  even 
with  his  most  recent  distance  glasses  he  cannot  see  the 
Milky  Way  and  only  the  larger  stars.  Has  been  as  night- 
blind  as  now  so  long  as  he  can  remember.  One  of  his 
earliest  recollections  of  childish  fright  is  of  finding  him- 
self in  the  embrace  of  a  drunken  man  whom  he  had  run 
into  in  the  dusk.  Was  sent  to  Australia  as  a  young  man 
on  account  of  suspected  phthisis,  and  Avhen  travelling  in  out- 
of-the-way  places  was  sometimes  obliged  to  sleep  wherever 
he  happened  to  be  at  nightfall  because  he  could  not  see 
the  track.  Is  now  the  hard-working  rector  of  a  large 
])arisli ;  is  in  excellent  health  and  has  learnt  to  go  every- 
where after  dark  without  danger.  Married,  but  has  only 
had  one  child,  a  daughter  (VII,  53),  now  set.  about  18 
years. 

I  measured  his  fields  with  the  results  shown  in  the 
annexed  charts.  His  Fs.  (Figs.  4  and  5),  as  recorded  by 
Mr.  Stanford  Morton,  in  1893"^  appeared  to  be  slightly 
larger  than  at  my  testing.  The  difference  would  be 
explained,  without  supposing  any  change  in  the  night- 
blindness,  if,  as  is  likely,  the  test-object  used  by  Mr. 
Morton  was  larger  and  cleaner  than  the  one  I  employed. 
De.-<cri})fion  of  Fic/f^.  4  and  5.- — Field  charts  of  Case  1, 
YI,  66,  taken  July  6th,  1911.  The  numerals  show  the 
order  in  which  the  charts  were  taken.  Test-object  a  dirty 
white  square  5  mm.  in  the  side  (  =  25  sq.  mm.). 

(1)    F.  of   E.  eye   in   full    daylight,  taken    immediately 

*  Stanford  Morton.     Loc.  cit. 
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Fig.  4. 


E.  field  of  vidiou  in  Case  1. 
Fig.  5. 


L.  field  uf  vision  in  Case  1. 
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(say  5  minutes)  after  having  been   fur   lialf  an   lioiii-  in   a 
quite  dark  room. 

(2)  Taken  immediately  after  I,  but  witli  all  three 
windows  of  the  nearly  white-walled  ])erinieter  room 
darkened  by  drawing  down  the  black  roller-blinds.  N.B. — 
Room  f<till  light  enough  for  my  own  F.  measured  noon 
aftericanh  ivith  same  test-ohject  to  he  within  5°  to  10^  of 
full  size. 

(3)  F.  of  L.  eye  taken  in  same  light  as  2,  and  almost 
immediately  after. 

(4)  L.  eye  in  same  light  as  1,  taken  immediately 
after  3. 

There  was  an  interval  of  20  to  30  minutes  between 
No.  1  and  No.  4,  during  which  he  was  either  in  full  day- 
light or  the  same  subdued  by  drawing  the  blinds  down. 

VI,  QQ  is  the  youngest  of  five.  The  eldest,  <^  (VI, 
62),  whose  sight  was  perfect,  died  at  thirty-eight  of 
appendicitis,  and  the  third,  ?  (...  64)  sight  perfect,  died 
unmarried  of  cerebral  haemorrhage  at  53  years  ;  ...  63  and 
. . .  65,  $  s,  sight  perfect,  are  married  and  have  children 
(VII,  47-52). 

VI,  67,  step-sister  of  68  and  69,  issue  of  \,  17,  all 
normal  sight.  ...  VI,  68  and  69,  both  with  normal  sight, 
daughter  and  son,  of  Y,  17  and  34.  The  daughter  (... 
68)  married  . . .  82,  and  had  the  one  child,  ^  ,  Yll,  54, 
who  is  night-bliud  and  ni^-opic  (see  below).  Both  parents, 
VI,  68  and  82,  are  dead.  VI,  70-74,  five  children  of  V, 
19  and  35,  all  reported  normal. 

In  VII  no  cases  of  uight-blindness  occur  until  we  come 
to  the  sibship  41—46  ;  and  we  may  especially  note  that 
. . .  22—28  are  all  free,  and  that  therefore  their  mother, 
VI,  42,  a  member  of  an  affected  sibship,  appears  not  to 
carry  the  disease.  VII,  22  died  at  birth;  the  other  six 
are  living. 

VII,  41-46.  Six  children  of  VI,  61  and  78.  All  are 
living,  none  are  married.  The  four  ?  s  (...  41,  42,  45,  46) 
are  reported  to  have  perfect  vision,  did  exceptionally  well 
at  college  and  are  not  short-sighted.    The  two  S  ^  ^I'e  night 
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blind  and  liiglily  myopic.  The  elder  (VII,  43)  aged 
27  (1911),  a  railway  engineer,  sees  so  badly  at  night 
that  when  cycling  in  the  evening  he  has  either  to  be 
accompanied  or  to  have  a  strong  acetylene  lamp  ;  a  friend 
once  had  to  take  him  up  into  his  dog-cart  or  he  would  not 
have  reached  home.  His  spectacles  are  said  to  be  about 
-9  to  -12  D.  The  younger  (VII,  44),  25,  is  farming; 
his  sight  is  as  bad  as,  or  worse  than,  his  brother's,  and  one 
correspondent  says  he  is  a  little  mentally  deficient ;  he  has 
nystagmus  as  well  as  high  myopia  and  night-blindness ; 
his  spectacles  are  said  to  be  about  the  same  strength  as 
his  brother's.  Pupils  said  to  be  habitually  large  in  both 
brothers.  Colour  of  eyes  and  hair  of  A  II,  41-46  and 
their  parents,  reported  as  follows  by  one  who  knows  them 
well:  Mother  (VI,  61),  eyes  blue,  hair  fair  ;  father  (dead), 
had  dark  eyes  and  black  hair.  VII,  41,  aged  31, 
eyes  blue,  hair  dark  brown ;  ...  42,  aged  29,  eyes 
blue,  hair  medium  brown;  ...  43,  aged  27,  eyes  and 
hair  brown  ;  ...  14,  aged  25,  eyes,  dark  Ijlue,  hair 
brown;  ...  -15,  aged  21,  eyes  dark  blue,  hair  medium 
brown;    ...  46,  aged  11,  eyes  brown,  hair  fair. 

Case  3.— VII,  47,  now  aged  30  (1911).  Seen  by  Mr. 
Stanford  Morton  early  in  1893  w^hen  aged  12,  and  his  case 
published  with  that  of  his  uncle  (VI,  66).*  Mr.  Morton 
found  very  fair  vision  with  his  myopia  corrected,  night- 
blindness  from  earliest  recollection,  perfect  colour  vision, 
no  visible  fundus  change,  Fs.  concentrically  contracted  to 
about  20°.  He  consulted  me  a  year  later  (May,  1894)  when 
13,  and  I  found  R.  -  25  sph.  -  2  to  3  cyl.  1,  V.  -j^g,  part 
down  to  f  part;  L.  —  2  sph.  —  2  cyl.  1,  V.  same  as  R. 
Was  wearing  —  2  sph.  with  —  2  cyl.  for  distance  for  each 
eye,  ordered  by  Mr.  Morton  in  1 893.  December  20th,  1698, 
saw  Mr.  Morton  again,  who  found  R.  —  2-5  sph.,  —  3  cyl.  \  ; 
L.  -  2-5  sph.,  —  2-5  cyl.'^,  giving  ^^  f  fairly  with  each  ; 
some  thinning  of  choroid,  Fs.  and  night-blindness  as 
before.  In  July,  1905,  Mr.  Morton  found  the  refraction 
unaltered.     June  26th,  1911,  aged  30,  I  found  as  follows: 

*  Staiiford  .^rol■ton,  luc.  cit.,  Case  2. 
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Patient   a   liealtliy,  active    clergyman    engag-ed   as    senior 
curate    in    a    large,    niaiiil}'    industrial,    parish.       Married 
2|  years;   no  children.     Height  about  5  ft.  8  ins.     R.  -^^y, 
-  2-5  sph.  -  a  cyl.  \,  i%J    ^-  -  2-0  sph.  -  2*5  cyl.  / , 
1%^  9    1   letter.      Has  Aveaker  glasses  for  reading,  but  he 
does  as  well  without  any.     Slight  varying  divergent  squint, 
AVith  his   own    distance   glasses  of    1898    (above)   K.  sees 
-j^-,  L.  -^2-      Ii'ides  blue  or  blue-grey,  without  any  brown  ; 
hair,   light   brown.      Ps.   rather   large,  and   no   mydriatic 
necessai'v.      Fundus  quite  normal  in  all  parts  of  each  eye 
both   to  indirect  and  direct  examination ;   retinal  arteries 
full    size,    no    suspicion    of    any    disturbance    of    pigment 
either     of    retina    or    choroid ;     a    very    narrow    myopic 
crescent  at  outer  edge  of   each    disc.      The   choroids   are 
darker  than  his  hair  and    irides  would  lead  one  to  expect 
decidedly   "  tigroid,"  perhaps   indicating   relatively    light 
pigmentation  of  the  retinal  epithelium.      Refraction  H.  at 
periphery.        Light    sense    by    Forster's   photometer,    fur- 
nished with  a  plain  sheet  of  white  paper  at  the  end,  after 
20  minutes'  adaptation,  nearly  ^  (compared  with  my  own 
1)  ;    result   same  with    each   eye  separately  as  with  both 
together.      In   the  dark  room   (Ophthalmoscope   Room   at 
Moorfields)   he  had  very  obvious   difficulty  in  seeing  the 
patient's   chair   and    the   observer's   stool   even  when   the 
ophthalmoscope    lamp    was    turned   fully  up ;    yet  iu    the 
same    conditions    the    F.    taken    roughly    with    the    hand 
illuminated    by    the    lamp    behind    his    head    showed    no 
contraction.      Can   see   the  moon  and   street   lamps  quite 
well,  but  has  never  seen  more  than  '■  four  or  five  "  stars. 
Cannot    see    a  tree-trunk   or   post   in   the   dusk,  and   has 
collided  with  various  things  ;    but   he   can  distinguish  in 
the    dark    between    a   wall,   or   other   solid   fence,   and   a 
hedge,  without  touching  them,  and  thinks  it  is  a  difference 
in  the  sound  made  by  his  footsteps  in  the  one  case  or  the 
other  that  enables  him  to  do  so. 

I  measured  his  fields  on  September  23rd,  with  the  result 
shown  in  Figs.  6  and  7.  I  am  indebted  to  Mr.  Hepburn, 
who  kindly  helped  me  with  the  photometric   examination 
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on  Juno  2f)t]i,  fur  suggosting  that  a  scarcli  should  be 
made  for  ring  scotoma — a  condition  it  would  not  have 
occurred  to  mo  to  expect  in  a  case  of  tliis  character. 
The  charts  fully  justify  Mr.  HepLuin's  suggestion,  and 
the  presence  of  a  scotoma  of  the  type  shown  may  in 
future  assist  the  interpretation  of  similar  cases. 

VI r,  47  is  tlie  oldest  of  five  ;  the  otlier  four,  aged 
respectively  29,  25,  21  and  19  (VII,  48-51)  are  unmarried, 
and  all  have  normal  sight  ;  ...  48,  aged  29,  cJ  ,  is  reported 
to  have  brown  eyes  and  hair,  ...  49,  ?,  25,  eyes  and 
hair  light  brown,  ...  50,  ?  ,  21,  eyes  and  hair  brown,  ... 
51,  $  ,  18,  eyes  and  hair  brown.  In  this  sibship,  therefore, 
the  night-blind  member  is  the  only  one  whose  irides  are 
not  brown. 

Description  of  Figs.  6  a)ul  7. — Field  charts  of  Case  3, 
VII,  47,  September,  1911.  1,  2  and  5,  E.  eye.  (1)  Day- 
light ;  sees  the  moving  carrier  containing  test-object.  (2) 
Daylight;  test-object,  dirty-white  8  mm.  square  (=64 
sq.  mm.).  (5)  Dirty  wliite  test-object  5  mm.  square  (25 
sq.  nnn.)  in  room  darkened  by  drawing  blinds  down, 
sliowing  also  a  crescentic  scotoma  in  which  the  normal 
blind  spot  is  included;  the  scotoma  is  relative  except  at 
the  blind-spot. 

3,  4  and  6,  L.  eye.  (8)  Moving  carrier,  daylight.  (4) 
'Jest-object  8  mm.  square,  daylight.  (6)  Test-object  5 
mm.  square,  blinds  down,  showing  a  scotoma  similar  in 
size  and  character  to  5. 

The  numbers  1  to  G  indicate  the  order  in  which  the  Fs. 
were  taken.  No.  1  being  immediately  after  half  an  hour's 
stay  in  dark  photometric  room.  No.  6  quite  half  an  hour 
later,  the  interval  liaving  been  spent  in  the  perimeter 
room  with  or  without  the  blinds  up.  The  dark  adaptation 
does  not  appear  to  have  influenced  tlie  area  of  the  F.  in 
this  case. 

VJI,  54,  now  1(5  (1911),  writes  from  America  that  he 
wears  s])ectacles  constantly,  and  encloses  the  prescription 
showing  them  to  be  — 9  D.s})h. ;  he  adds  that  he  cannot  see 
after  dusk,  but  can  see  indistinctly  until  it  is  nearly  dark. 
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Fig.  (>. 


K.  field  of  vision  in  Case  'S,  showing  a  crescentic  relative  scotoma 
enclosing  the  blind-spot. 


L.  field  of  vision  in  Case  3,  showing  a  similar  scotoma. 


,0       ,t§MSJ.(R)     ,cS) 


. OrcUr  of  Birth  unknown 

!S       Difd  ill  infancy  or  early  cliildiiootl 
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Ho  lictd  pi-evioiisly  l)0('ii  rcqxii-tfd  as  iiiglit-bliiid  In-  one  of 
Ill's  relations.  lie  is  an  only  cliild^  and  Ixjtli  parents  (VI, 
68  and  82)  are  dead.  {O.toher  19//t,  1911.) 

The  l^RESiDENT  said  the  Society  was  much  iiidebted  to 
Mr.  Nettleship  for  further  contributions  to  tlie  subject  of 
heredity  in  diseases  of  the  eye.  It  was  not  a  sul)ject 
Avliich  readily  lent  itself  to  discussion  ;  but  the  author 
would  be  glad  to  answer  any  questions.  The  pedigree  now 
given  was  a  very  valuable  one,  because  it  linked  up  wliat 
were  thouglit  to  be  independent  pedigrees,  showing  that 
they  belonged  to  one  category. 


3.    Hereditarij   htmellar   calaracf   and  digital  deformity  in 
tJie  same  j)cdigree. 

By  J.  S.  Manson,    M.B.,  of  Warrington. 
Communicated  by   E.  Nettleship. 

This  pedigree  shows  thirteen  cases  of  lamellar  cataract, 
and  also  three  cases  of  a  digital  deformit}-  Avhich  appears 
to  have  originated  independently,  and  only  once  coincides 
with  cataract.  'J'he  family  was  originally  from  Mauley  in 
Cheshire,  but  all  the  descendants  of  II,  4,  the  first,  who  is 
known  to  have  had  cataract,  now  reside  in  Warrington, 
and  all  of  them  have  been  seen  by  the  writer.  Those  who 
live  at  a  distance  (III,  1  to  4)  have  not  been  seen,  but 
are  stated  by  their  Warrington  relations  to  be  entirely 
free  both  from  cataract  and  crooked  fingers. 

It  will  be  observed  that  the  descent  of  the  cataract  has 
been  continuous  through  three  generations,  and  that  it  lias 
hitherto  been  transmitted  only  through  females,  who  are 
always  affected.  Only  two  of  the  males  with  cataract 
(IV,    2    and  3)    are   old   enough    to   marry,    but    they  are 
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single.  On  the  otliei-  IimikI,  the  digitiil  dcfoniiity  li;is 
occurred^  so  far  as  is  known,  oidy  three  times  and  discon- 
tinuousJy,  vi-^.  in  I,  2,  her  son  II,  6,  who  liad  no  children, 
and  her  danghter's  danghter's  daughter,  IV,  22,  who 
suffers  from  the  cataract  as  well.  It  is  of  course  possible 
that  slight  degrees  of  the  digital  affection  mny  have 
occurred  in  some  other  members  and  been  overlooked  or 
concealed  or  denied,  especially  in  males  ;  but  those  who 
gave  the  history  appeared  to  be  truthful. 

The  cataract  is  stated  to  have  been  present  from  eai*ly 
life  or  "  from  birth  "  in  all  the  cases,  but  exact  evidence 
on  the  point  is  scanty,  as  usual.  However,  II,  4,  who  is 
still  living,  set.  72  j^ears,  asserts  that  one  of  her  aunts 
noticed  the  cataract  when  she  (II,  4)  was  only  a  month 
old  ;  and  the  presence  of  nystagmus  in  two  cases  (lY,  2 
and  3)  pr.\ctically  proves  the  eai-ly  infantile  if  not  actual 
congenital  presence  of  the  cataract  in  them.  II,  4 
declares  that  neither  her  parents  nor  anv  of  their  people 
on  either  side  had  cataract  or  bad  sight.  She  is,  how- 
ever, quite  clear  in  her  account  of  the  digital  deformity 
in  her  mother  (I,  2). 

The  cataract  is  of  the  lamellar  form  in  all  the  cases, 
but  the  opacity  varies  in  size  and  density  in  the  different 
persons,  e.  cf.  very  small  in  Y,  1,  of  different  size  in  the 
two  eyes  in  lY,  4,  and  presenting  sundiy  variations  of 
density  in  several  others  {see  "  Description  of  the  Indi- 
vidual Cases  "), 

Six  have  been  operated  upon,  viz.,  II,  4,  large  iridec- 
tomy outwards  in  left  eye ;  III,  5,  iridectomy  in  both  ; 
III,  7,  both  eyes  needled  at  Manchester  when  she  was 
31  ;  lY,  3,  lenses  Avere  removed  (presumably  needled) 
when  he  was  five  years  old;  lY,  21,  both  lenses  needled 
at  Manchester,  eight  operations  in  all,  first  needling  at  age 
of  fourteen  ;  lY,  22,  repeated  needlings  at  Manchester, 
beginning  at  about  the  same  age  as   lY,  21. 

In  resrard  to  the  other  defects  that  are  often  found  in 
the  subjects  of  lamellar  cataract,  there  is  no  definite 
history  of  convulsions  in   any  members    of    the    pedigree 
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wlietlier  cataractoiis  or  iiot.  Tlie  toctli  do  not  show  any 
marked  deficiency  of  enamel,  Init  in  several  the  palate  is 
narrow  and  V-shaped,  and  the  incisors  and  canines  much 
crowded  in  consequence.  Two  of  the  catai-actous  mem- 
bers, IV,  3,  and  lY,  24,  are  mentally  defective  or  feeble- 
minded ;  and  one  with  normal  eyes,  IV,  19,  aged  seven, 
is  mentall}'  defective  and  epileptic,  but  his  condition  may 
possibly  be  due  to  a  severe  injury  to  the  frontal  bone 
from  a  fall  when  he  was  two  years  old. 

All  the  thirteen  who  are  known  to  have  cataract  are 
living,  at  ages  between  three  and  seventy-two.  It  is  also 
not  impossible  that  lY,  9,  who  died  when  a  little  more  than 
two  years  of  age,  and  Y,  2,  wlio  died  at  three  days,  may 
have  had  the  cataract  in  a  slight  degree  without  its  being 
discovered.  The  only  others  that  died  very  young  were 
lY,  12  at  three  months,  and  lY,  14  at  just  over  two 
years,  and  it  is  in  the  highest  degree  improbable  that 
they  were  affected.  lY,  11  died  between  ten  and 
eleven.  All  the  rest  in  lY  are  living,  as  also  are 
III,  5,  6  and  7,  II,  4,  and  probably  II,  6  and  7.  II,  3, 
who  had  been  a  soldier,  died  of  "  softening  of  the  brain  "  ; 
but  there  is  nothing  noteworthy  about  the  cause  of  death 
in  his  brothers,  II,  1  and  2,  nor  in  the  parents  I,  1  and  2. 
The  digital  deformity  in  I,  2,  II,  6,  and  lY,  22,  affects 
the  little  fingers  only,  the  affected  digit  being  bent  at  the 
proximal  intei'-phalangeal  joint  and  incapable  of  being 
straightened.  It  is  present  in  lY,  22,  a  girl  of  19 
years,  who  also  has  the  family  cataract,  and  is  said 
in  her  and  the  other  two  cases  to  have  been  present  at 
birth.  II,  6  enlisted  in  the  army  (as  his  two  brothers 
II,  3  and  5  had  done),  but  was  discharged  when  the 
deformity  was  discovered  a  few  weeks  afterwards. 

It  has  been  thought  worth  while  to  record  the  colour  of 
irides  and  hair  in  as  many  members  of  this  pedigree 
as  possible.  Omitting  from  the  count  the  four  husbands 
in  III  and  lY,  and  three  of  the  normals  who  died  too 
young  for  their  eye-coloui-  to  have  been  noticed  (I\^,  9,  12 
and    14),  there  are    thirteen    cataractous    and    twelve   not 
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catariictoiis  iii(Ii\i(lii:ils  of  wliom  tlie  eyo  and  liair  colour 
can  be  stated.  Ot"  tlic  tliirtccn  witli  cataract,  seven  Imd 
brown  irides,  twc  grey  with  brown  pigment  around  pupil, 
or  in  all  nine  obviously  pigmented,  four  all  grey.  Of  the 
twelve  with  normal  lenses  only  three  had  brown  irides 
and  two  grey  with  brown  round  pupil  or  five  obviously 
pigmented,  and  seven  all  grey  (including  one  light  blue). 
It  is  therefore  quite  clear  that  in  this  particular  pedigree 
there  is  no  connection  between  the  cataract  and  absence 
or  scantiness  of  sti-oraa-pigment  in  the  iris.  In  consider- 
inir  hair  colour  it  is  needful  to  exclude  children  with 
"  light  "  hair,  because  in  many  of  these  the  hair  darkens 
wdien  they  grow  up.  Of  the  thirteen  cataractous  persons 
only  seven  were  over  twenty  years  old;  of  these  the 
hair  Avas  "light  brown "  in  one  (IV,  21,  aged  21); 
"brown"  in  one  (IV,  2,  aged  30  );  "dark  brown"  in 
four  (II,  4,  III,  7,  IV,  3  and  4),  aged  from  25 
upwards;  and  "black"  in  one  (III,  o),  aged  48.  Of 
three  with  normal  eyes,  aged  over  20,  the  hair  was 
"fair"  in  one  (IV,  10,  aged  21);  and  "brown"  in 
the  remaining  two  (III,  6,  and  IV,  5). 

It  will  be  observed  that  five  out  of  six  of  the  issue  of 
III,  7  and  9,  are  affected  with  the  family  cataract.  It  is 
an  interesting  fact  that  not  only  does  the  mother  (II,  7) 
display  the  family  congenital  opacity  of  the  lens,  but 
examination  of  the  father  (II,  9),  ast.  54  years,  by  the 
writer  and  Dr.  J.  B.  Naden,  shows  him  to  have  commenc- 
ing senile  cataract.  No  history  pointing  to  senile  cataract 
in  this  family  of  III,  9  can  be  obtained  ;  his  father  and 
mother  lived  to  be  over  60,  and  appear  to  have  had 
no  defect  except  presbyopia  ;  he  (III,  9)  was  one  of  six 
brothers  and  two  sistei's,  and  the  only  suspicion  of  cataract 
was  in  one  of  the  brothers,  a  soldier,  who  served  in  India 
and  is  believed  to  have  had  some  defect  of  sight  after  he 
returned  home  ;  he  is  dead.  On  the  other  hand.  III,  5, 
with  the  family  cataract,  and  her  husband  5a,  aged  54, 
with  clear  lenses,  have  only  four  children  out  of  eight 
affected. 
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I  ain  much  indebted  to  Dr.  Clegg  for  his  kindness  in 
examining  two  of  the  cataractous  members  of  the  pedigi*ee 
(III,  5,  and  IV,  8)  at  the  Manchester  Royal  Eye  Hospital 
on  August  24th  last.  {October  imh,  1911.) 


Descuiption  of  the  Memiiei;s  of  the  Pedigree.     (Fig.  8.) 

I,  },  Zachariah  Antrubus,  burn  at  Manley,  near  AV'ar- 
rington ;  died  at  about  62  of  ?  tetanus  in  1880;  had  no 
defect  of  sight  and  no  deformity  of  body.  Had  seven 
child-ren  by  first  wife  (I,  2),  who  was  of  about  the  same 
age  as  himself;  none  by  second  wife,  who  is  not  shown 
on   the  pedigree. 

I,  2,  first  wife  of  1,  born  in  180G  at  'riiornton,  Cheshire  ; 
died  of  typhoid  fever  at  48  ;  had  no  defect  of  sight,  but 
had  crooked  little  finger  like  IV,  22  (see  below). 

II,  1—7,  issue  of  I,  1  and  2.  II,  1,  John,  lived  at 
Frodsham,  Cheshire  ;  had  no  defects ;  wife  bore  him  three 
boys  and  two  girls,  all  believed  to  be  normal.  ...  2, 
George,  was  in  the  Grenadier  Guards  for  many  years, 
afterwards  married  and  had  a  boy  and  girl,  both  like 
himself,  free  from  defects ;  was  killed  in  a  quarry 
accident. 

...  3,  Andrew,  also  in  Grenadier  Guards,  had  three 
children,  all,  like  himself,  free  from  defects ;  died  of 
"softening  of  the  brain."  ...  4,  Martha,  born  1839 
living  (1911),  •,  aged  72;  when  she  was  a  month  old  her 
aunt  Nancy  (not  shown  in  })edigree)  noticed  the  defect  in 
her  eyes ;  when  sixteen  iridectomy  was  performed  on  L. 
eye  at  Liverpool.  Now  (1911)  L.  shows  dense  white 
movable  cataract  in  the  coloboma;  R.  cornea  hazy,  pupil 
small,  dense  white  cataract,  irides  greyish  with  brown 
pigment  round  pu})il ;  has  bare  P.L. ;  hair  dark  brown  when 
young.  Married  Avhen  24,  her  husband.  If,  8,  being  just 
double  her  age,  viz.,  48,  and  living  only  five  years  after 
the  marriage;  issue,  three  daughters  (III,  ^,  6,  7).  She, 
Martha,  II,  4,  had  the  same  maiden  name  as  her  husband, 
Antrobus,  but   they  were  not  related   by  blood  so   far  as 
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she  knows,  and  liu  was  Lorn  in  a  village  at  a  distance 
from  her  birth-place;  he  (II,  8),  a  shoemaker,  had  no 
defects.  After  his  death  II,  4  married  again,  but  had 
no  more  children,  though  her  second  liusband  lived 
twenty  years  (second  husband  not  shown  on  pedigree). 
She  has  now  been  a  widow  eighteen  years.  II,  5,  Samuel, 
normal;  was  in  the  army;  married,  but  had  no  children. 
II,  6,  AVilliam,  enlisted,  but  was  discharged  from  army 
five  weeks  later  when  pay-sergeant  discovered  that  he 
had  crooked  little  linger ;  eyes  normal.  II,  7,  Betsy, 
normal ;  married,  and  has  been  lost  sight  of  ;  friends  do 
not  know  whether  she  has  children. 

Ill,  1—4,  issue  of  II,  1,  2,  and  3,  all  believed  to  be 
normal  (see  above).  Ill,  5,  Maria  Antrobus,  now  (1911) 
48,  • ;  Dr.  Clegg  kindly  examined  her  eyes  at  the  Man- 
chester Royal  Eye  Hospital  on  August  24th,  1911,  and 
recorded  in  R.  eye  operative  coloboma,  dense  zonular 
cataract  with  an  anterior  polar  opacity,  extensive  choroidal 
atrophy  ;  and  in  L.  similar  coloboma,  haze  of  cornea,  deep 
A.C.,  remains  of  lens  behind  iris,  grey  reflex  from  fundus, 
no  P.L.;  the  eye  (L.)  was  inflamed  twelve  years  ago.  Xo 
note  as  to  date  of  o})erations.  Irides  brown,  hair  black, 
palate  V-shaped,  but  not  high  ;  she  married  Isaac  Monks 
(ill,  5a),  who  is  now  54,  and  is  normal,  with  grey  irides 
and  dark  brown  hair.      Issue,  IV,  2  to  9. 

Ill,  6,  Sarah  Anne,  now  44,  normal,  with  grey  irides 
•  and  brown  hair;  married  Wdliam  Kelland  (III,  8)  ;  has 
had  eleven  children  (IV,  10— 20),  the  firstborn,  a't.  21,  the 
eleventh,  a?t.  5  years;  three  are  dead,  but  are  believed  to 
have  been  normal,  viz.,  IV,  12,  at  3  months,  hair  red; 
IV,  14,  at  2  years  and  2  months,  hair  fair;  I^',  11, 
at  lOi  years,  hair  red  brown.  The  other  eight  are 
living,  and  have  all  been  examined  by  the  writer,  and 
found  to  have  clear  lenses  and  no  deformities  ;  they  are 
IV,  10,  ?  ,  21,  eyes  grey  with  brown  near  ]Mi])ils,  hair 
fair;  I\',  13,  ?  ,  17,  eyes  brown,  luiir  dark  red;  I\',  15, 
?  ,  15,  eyes  light  blue,  hair  reddish  brown  ;  1\',  10,  J  , 
13,  eyes  grey  with  some  reddish  brown,  hair  red;  I\',  17, 
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?  ,  11,  g-rey  eyes,  fair  hair  ;  l\,  IS,  (^  ,  9,  grey  eyes,  fair 
hair;  IV,  19,  (J,  7,  brown  eyes,  carroty  red  hair,  when 
2  years  old  had  a  severe  injury  to  frontal  bone  from  a  fall, 
and  is  now  mentally  defective  and  suffers  from  frequent 
epileptic  fits  ;    IV,  20,    ?  ,  5,  light  brown  eyes  and  hair. 

III,  7,  Margaret,  now  aged  43,  •,  has  lamellar  cataracts, 
for  which  a  needling  operation  was  done  at  Manchester 
twelve  years  ago ;  eyes  grey  with  brown  pigment  around 
])upil,  hair  dark  brown  ;  married  Joseph  Mytton  (III,  9), 
now  54,  whose  lenses  show  some  small  but  dense  peripheral 
opacities;  his  irides  grey  with  brown  around  pu})il  ;  hair 
fair. 

IV,  2—9,  issue  of  III,  5  and  5a.  1\ ",  2,  4,  30,  dense 
lamellar  cataracts,  has  had  iridectomy  in  L.  eye,  has 
marked  nystagmus,  brown  eyes  and  hair. 

...  3,  9,  27,  operated  for  cataract  in  both  eyes  at 
^Manchester  when  5  years  old  (probably  needled)  ;  now 
has  rotatory  nystagmus,  good  clear  pupils  with  peripheral 
circle  of  capsule,  and  fundus  apparently  normal  in  each, 
but  nystagmus  prevents  minute  examination.  O.D.  seen 
in  R.  and  is  normal,  not  seen  in  L.  ;  K.  hand,  movement  a 
good  F.,  L.  P.L.  only  and  limited  to  centre  of  F.  (notes 
by  Dr.  Clegg  at  Manchester  Royal  Eye  Hospital,  August 
24th,  1911);  irides  brown,  hair  dark  brown;  V-shaped 
palate,  and  lateral  incisors  crowded  backwards  ;  somewhat 
feeble  minded. 

...  4,  •,  25,  lamellar  cataracts,  not  very  dense  in 
either  eye,  but  larger  in  R.  than  L. ;  grey  irides,  dark 
brown  hair;  palate  noi'uial.  Married  Samuel  Fidler, 
IV,  1,  who  is  27,  normal,  with  grey  eyes  and  fair  hair; 
issue,  V,  1  and  2. 

...  5,  c?  J  21,  normal,  grey  eyes,  brown  hair; 
6,  ?,  19,  normal,  grey  eyes,  red  hair;  ...  7,  #,  15, 
lamellar  cataracts,  brown  irides  and  hair,  V-shaped  palate 
and  lateral  incisors  forced  backwards  behind  canines  ; 
...  8,  ?,  12,  normal,  grey  eyes,  reddish  fair  hair; 
...  ^)  S  }  died  at  age  of  2  years  and  4  months,  no 
defect  of  eyes  observed. 
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IV,  21-26,  issue  of  \\\,  7  uiul  9.  IV,  21,  «,  21, 
lamellar  cataract,  grey  ii-iJes,  light  l)ro\vii  hair;  ...  22  , 
lamellar  cataracts  with  dense  spicules  at  ]ieriphery  of 
opaque  zone  ;  irides  dark  brown,  hair  light  brown  ;  both 
eyes  have  been  operated  upon  — •  repeated  needlings  ; 
palate  rather  high  ;  both  little  fingers  bent  at  the 
proximal  inter-phalangeal  joint  and  cannot  be  straigh- 
tened ;  ...  28,  ?  ,  16,  normal,  grey  eyes,  fair  hair  ; 
...  24,  •,  11,  large  dense  lamellar  cataracts;  vision 
very  bad  ;  eyes  dark  brown,  hair  fair ;  palate  rather 
high,  no  deformities  of  teeth  ;  had  no  convulsions ;  is 
mentally  deficient;  ...  25,  4,  10,  lamellar  cataracts 
eyes  dark  brown,  hair  fair,  high  V'shaped  palate, 
incisors  misshapen,  had  no  convulsions,  mental  condition 
good;  ...  26,  •,  5,  lamellar  cataracts  with  dense 
V-shaped  spicules,  grey  eyes,  fair  hair,  had  no  con- 
vulsions, not  mentally  deficient. 

y,  1  and  2,  issue  of  lY,  4  and  1.  Y,  1,  4,  3  very 
small  lamellar  cataiacts,  grey  irides,  light  brown  hair  ; 
...  2,  ?  ,  died  three  days  after  birth,  no  defect  observed 
in  eyes.  "  {October  19th,  1911.) 


4.   Tico   cases    sliowiiiy   a    small,   superficial,   opaque    u'Jiite 
ring  in  the  cornea. 

By   Geokge  Coats. 

(1)  David  8 — ,  a3t.  18  years,  attended  the  Koyal  Jjondon 
Ophthalmic  Hospital  on  March  12th,  1910,  complaining  of 
asthenopia.  V.  }i.  with  —  1  sph.  +  2'5  cyl.  ax.  75 
downwards  and  inwards  =  |  pt.  Y.  L.  with  —  2  sph. 
-I-  3  cyl.  ax  v.  =  f*.  Snuill  inferior  crescents.  Except 
in  the  left  cornea  no  otlier  abnormality.  No  conjunc- 
tivitis. 

When  four  years  (»1(1  he  had  an  ocular  alTection  of 
doubtful  nature-  ("  catai-acts  ") .     Four  vears  ngt>  sonuMliino- 
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flew  iuti)  tlio  left  eye  in  tlie  .street.  'J'here  was  after- 
wards some  inflaimnation  for  wliieli  lie  reeeived  a  lotion 
at  the  London  Hospital. 

In  the  left  cornea^  a  little  below  its  centre,  there  is  a 
small  ring",  nieasurincr  about  0'75  mm.  in  diameter.  'J'he 
general  outline  is  circular,  but  with  minor  sinuosities,  and 
the  cii'cumference  is  a  fine  line  varying  a  little  in  thick- 
ness, and  with  several  interruptions.  Upwards  and 
outwards  there  is  a  little  spot  of  opacity  which  projects 
beyond  the  general  contour.  In  the  centre  there  are 
three  minute  dots.  The  colour  is  a  staring  opaque  white, 
as  if  laid  on  with  thick  white-lead  paint.  The  ring  is  in 
the  most  superficial  layers  of  the  cornea,  perhaps  in  the 
membrane  of  Bowman,  but  causes  no  prominence  of  the 
surface  epithelium.  No  staining.  It  is  exceedingly 
sharply  defined,  the  cornea,  both  within  and  witliout, 
being  perfectly  ti'ansparent,  except  for  the  three  dots 
mentioned  above. 

Since  the  first  observation  nineteen  months  ago  there 
has  been  no  change  whatever. 

(2)  Thos.  B — ,  aet.  65  years,  came  to  the  Out-patient 
Department  of  St.  Mary's  Hospital  on  October  6th,  1911, 
with  advancing  cataracts.  Except  for  the  condition  in  the 
left  cornea,  the  eyes  are  otherwise  normal  in  every  respect. 

Arcus  senilis  is  only  very  slightly  developed  above  and 
below. 

Thei*e  has  never  been  any  severe  inflammation  of  the 
e3'es,  but  at  one  time,  eighteen  months  ago,  he  used  a 
lotion  which  was  made  from  ''  white  ciystals " — pre- 
sumably of  boracic  acid.  He  has  worked  at  pitch  kettles  in 
the  street,  and  specks  may  have  flown  into  the  eyes  ;  he 
has  never  worked  in  lead.  There  is  no  other  history  of 
injury. 

In  the  inferior  temporal  quadrant  of  the  left  cornea 
there  is  an  opacity  in  the  form  of  a  much  elongated 
ellipse,  with  its  long  axis,  measuring  about  1  mm.  or  rather 
less,  directed  from  above  downward  and  slightly  outwards. 
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The  circumference  is  formed  by  a  very  sharply  defined, 
uninterrupted  white  line.  On  its  external  aspect  it  is 
quite  clean-cut,  without  any  outlying  opacities  ;  numerous 
fine  dots  line  its  inner  surface,  giving  a  somewhat  furry 
appearance  on  this  aspect.  The  figure  is  not  unlike  that 
of  a  diatom.  The  centre  is  in  the  main  clear,  but  is 
encroached  upon  by  a  few  spots.  The  colour  is  the  same 
dead  opaque  white  as  in  the  last  case,  and  the  situation 
is  also  the  same — in  the  most  superficial  layers  of  the 
cornea,  but  causing  no  prominence  of  the  surface 
epithelium. 

I  am  at  a  loss  to  account  for  these  opacities,  which  do 
not  seem  to  have  any  counterpart  in  the  normal  structure 
of  the  cornea.  Their  appearance,  the  absolute  clearness 
of  the  adjacent  cornea,  and  the  total  absence,  in  Case  1, 
of  any  change  during  a  period  of  nineteen  months,  seem 
to  preclude  a  microbic  or  mycelial  origin. 

In  some  respects  the  condition  resembles  a  deposit,  and 
it  should  be  remembered  that  the  membrane  of  Bowman, 
which  is  the  probable  situation  of  the  rings,  is  a  favourite 
seat  of  calcareous  and  hyalin  degeneration.  If,  however, 
the  deposit  were  endogenous  in  origin  it  is  not  easy  to 
account  for  the  ring-like  figure,  nor  is  it  easy  to  see  why 
the  condition  should  occur,  in  Case  1,  in  the  healthy  e3'e 
of  a  man,  fet.  18  years.  Hyalin  degeneration  is  excluded 
by  the  white  colour. 

With  regard  to  the  possibility  of  an  exogenous  deposit, 
the  appearances  are  perhaps  most  suggestive  of  lead. 
Jioth  patients  had  previoush'  had  some  slight  inflamma- 
tion of  the  eyes,  and  had  used  a  lotion.  It  is  extremely 
improbable,  however,  that  the  lotion  which  the  first  patient 
received  at  the  London  Hospital  contained  lead,  or  that 
the  ■'  white  crystals  "  given  to  the  second  were  a  salt  of 
that  metal.  It  should  perhaps  be  mentioned  that  the 
first  patient  was  a  printer. 

Viewing  the  evidence  as  a  whole,  a  congenital  origin 
perhaps  best  ex])lains  the  condition.  The  clean-cut 
stationary    appearance    of    the    o]iarity    is  ]irobal)ly    most 
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compatible  with  that  hy})otlie.si.s.  Yt't  it  would  ho  well 
before  coining  to  a  definite  conclusion  to  await  fnrtlier 
observations.  I  do  not  know  of  any  quite  similar  case 
in  literature.  {October  19th,  1911.) 


5.   Cyst  of  the  Iris. 
By  L.  J.  PiSANi. 

E.  E — ,  a3t,  26  years,  came  to  Mr.  Treacher  Collins's 
Clinic  at  the  Royal  London  Ophthalmic  Hospital  in 
August,  1911,  complaining  of  pain  in  the  left  eye.  She 
said  she  had  noticed  a  black  speck  at  the  outer  part  of 
the  eye  eighteen  months  previously,  and  that  this  had 
gradually  increased  in  size. 

There  is  no  history  of  injury  and  no  operation  has 
been  performed  on  the  eye. 

R.V.:  f,  Hm.  +  0-75  =  f. 

L.V. :   ^,  not  improved. 

Can  read  J.  1  with  each  eye,  but  not  so  readily  with 
the  left.      There  is  no  increase  in  tension. 

At  the  lower  and  outer  margin  of  the  left  iris  there  is 
a  cyst  with  thin  translucent  walls  and  clear  contents. 
The  anterior  wall,  which  can  only  be  seen  with  magnifica- 
tion and  careful  focussing,  appears  to  be  in  contact  with 
the  posterior  surface  of  the  cornea.  The  posterior  wall 
can  be  seen  through  the  anterior  as  a  concave  surface. 
The  cyst  in  its  growth  appears  to  have  pushed  the  iris 
inwards,  producing  an  iridodialysis.  The  pupil  is  not 
uneven,  but  its  margin  is  displaced  inwards. 

The  C3\st  is  probably  a  "  retention  cyst,"  formed  by 
the  closure  of  the  mouth  of  one  of  the  crypts,  which  are 
so  numerous  at  the  outer  part  of  the  iris — a  form  of  cyst 
wdiich  has  been  described  by  Schmidt  Rimpler. 

The  patient  was  operated  on  October  26th,  1911. 
The   cyst  was   ti-ansfixed  with  a  Ziegler's  knife   and    the 
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anterior  wall    divided  ;    the  cyst    collapsed    at  once,   and 
when  discharged  on  October  olst,  it  liad  not  re-formed. 

When  seen  a  month  later  the  condition  was  as  follows  : 
The  pupil  was  normal  in  size  and  shape  ;  there  was  no 
re-formation  of  tlie  cyst.  There  was  no  fundus  reflex 
visible  through  the  iris,  and  the  latter  in  the  locality  of 
the  cyst  presented  the  same  appearance  as  elsewhere. 
{Card  sjK'cimen.      Odohn-  19th,  1911.) 

The  President  remarked  that  the  interesting  question 
in  most  of  these  cases  was  as  to  the  exact  aetiology  and 
nature  of  the  cyst ;  whether  it  was  a  retention-cyst,  as 
had  been  supposed,  or  what  its  nature  was. 


6.  A  case  of  recurring  tumour  of  the  sclera. 

By  R.  Affleck  Greeves. 

The  patient  is  vet.  50  years.  Six  months  ago  a  twig  of 
a  tree  w-ent  into  his  left  eye  when  he  was  gardening. 
This  caused  an  abrasion  which  healed  ver}'  slowly,  and 
which  left  a  persistent  redness  and  roughness.  Two 
months  later  he  noticed  that  the  place  was  becoming 
slightl}'  raised,  and  since  then  a  gradual  increase  in  size 
has  taken  place.  There  has  been  slight  discomfort. 
When  first  seen  three  weeks  ago  at  Moorfields  the  tumour 
was  about  as  large  as  a  millet  seed,  and  bright  red  in 
colour,  with  some  dilated  conjunctival  capillaries  over  it. 
It  was  sessile,  and  was  situated  3  mm.  iutenial  to  the 
left  corneal  margin.  It  was  firm  to  the  touch,  and 
appeared  to  be  in  the  conjunctiva,  but  was  also  attached 
to  the  sclera,  on  which  it  could  not  be  moved.  The 
tumour  was  excised  freely  without  much  bleediug,  and  in 
a  week's  time  there  were  definite  signs  of  recunence. 
The  copper  stick  was  applied  three  times,  and  following 
that  six   a^iplications  of  carbon   dioxide   snow  were   given 
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— all  without  effect.  Tlie  tmiiDiir  has  becMjinc  imislirooin 
sliaped,  and  lias  eiicroaclied  towards  the  cornea.  Micro- 
scopically the  orio-inal  tumour  shows  interlacing  colunms 
of  epithelioid  cells^  with  a  very  scanty  stroma,  enclosing 
irregular  blood- spaces.  There  is  no  evidence  of  nialig- 
nanc}'.  The  growth  appears  to  be  a  haemangionia.  The 
fundus  oculi  shows  nothing  abnormal. 

The  important  question  was  what  future  treatment 
ought  to  be  adopted.  The  tumour  had  recurred  after 
excision,  and  the  recurrence  had  l)een  treated  with 
caustics  and  carbonic  acid  snow  ;  in  spite  of  this  it  had 
grown  more  than  ever.  Microscopically  the  tumour 
belonged  to  the  class  designated  "  haemangionia  simplex  '' ; 
these  growths  are  thought  to  arise  from  the  endothelium 
forming  the  walls  of  capillary  blood-vessels.  As  a  rule 
they  do  not  recur  after  complete  removal,  but  there  was 
at  least  one  case  on  record — described  at  great  length  by 
Borrmann — when  the  tumour  occurred  on  the  shin  of  the 
trunk  and  caused  local  malignant  metastasis  and  meta- 
stases in  both  lungs.  He  had  not  been  able  to  find  any 
record  of  a  similar  tumour  occvirring  in  the  eye.  In  the 
present  case  it  was  very  doubtful  whether  the  growth 
arose  from  the  vessels  of  the  episclera  or  sclera,  or  from 
the  ciliary-  body  ;  its  situation  close  to  the  place  of  per- 
foration of  the  anterior  ciliary  vessels  was  suggestive  of  the 
latter  origin.  {Octoher  Idtlt,  I'.tlL) 

Mr.  R.  A^^  DoYNK  said  he  understood  Mi".  Par.sons 
removed  the  first  tumour,  therefore  what  ho  was  about  to 
STiggest  would  scarcely  seem  likely.  It  looked  like 
granulation-tissue  due  to  a  foreign  body  embedded 
beneath  it,  but  it  would  not  be  that  if  Mr.  Parsons 
had  removed  it  down  to  the  base. 

Mr.  Hkkbkut  Parsons  snid  the  tumour  was  much  smaller 
when  first  seen,  an.d  he  removed  all  he  could  see,  thinking 
it  was  a  simple  granulation-tissue  tumour.  There  Avas  no 
foreign  body  present.  He  was  surpinsed  at  the  nature  of 
the  sections  afterwards.      He  proposed  now  to  do  as  free 
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a    removal    as    possible,    and    see    what    happened    then. 
Vision  was  now  ^. 


7.    .4  cdsr  of  disseminated  sclerosis,  with  recent  amaurosis 
and  optic  neuritis. 

By  J.  Godwin  Greenfield. 

(Tntrodaced  by  F.  E.  Batten.) 

E.  H — ,  female,  ?et.  14  yeai'S. 

Two  years  ago,  diplopia,  relieved  by  +  5  D.  sph.  worn 
constantly. 

April,  1911,  fii'st  symptoms  of  paraplegia,  which  became 
almost  complete  in  a  week.  Loss  of  sphincter  control 
abont  a  fortnight  later. 

June  26th,  attack  of  jerking  of  the  right  arm,  followed 
by  weakness  of  the  right  arm,  and  increased  weakness  of 
the  right  leg. 

Angust  21st,  admitted  to  the  National  Hospital,  Queen 
Square,  under  the  care  of  Dr.  Tooth.  She  then  had 
spastic  weakness  of  the  right  arm  and  both  lower  limbs.  The 
fundus  oculi  was  then  normal  (hypermetropic).  Fields  to 
white  normal,  and  colour-vision  good  in  each  eye.  Vision 
corrected  with  +  5  D.  sph.,  R.  -^-^,  L.  -^^. 

September  9th,  jerking  of  the  right  arm,  followed  by 
increased  weakness  and  intention  tremor  of  the  right  arm. 

October  9th,  complained  that  '^everything  ajijieared 
black  out  of  the  right  eye." 

On  examination  :  R.  eye,  vision  (corrected)  -^q,  complete 
loss  of  perception  of  colour,  fields  to  white  normal.  L. 
eye  vision  (corrected)  -r^,  colour  vision  good  and  fields 
normal. 

October  IGth,  Mr.  Paton  reported  : — R.O.D. :  Disc  edges 
blurred  all  round.  Highest  point  (in  lower  part)  +  C'5  D. 
Macula  +  3"5  D.  Veins,  specially  the  upper  one,  swollen 
and  toi-tnous. 
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No  luDinorrliages.  CEdema  spreads  out  only  a  short 
distance  into  retina  above  and  below;  one  or  two  curling 
cajDillaries  visible  in  lower  pait  of  disc,  but  no 
hajmorrhages. 

L.O.D.  :  Disc  edges  can  be  seen  in  whole  extent,  only 
slightly  hazy.  Highest  point  +  7  D.  Macula  +  5  D. 
Veins  slightly  swollen  ;  colour  of  disc  a  little  high,  sus- 
picious of  commencing  neuritis. 

Progress  of  the  case. — The  field  for  colours  in  the 
right  eye  gradually  returned,  beginning  in  the  peripher}', 
thus  showing  a  large  central  scotoma.  Blue  was  the  first 
colour  to  be  seen  on  November  1st,  followed  by  red  and 
green  a  few  days  later.  The  central  scotoma  for  colour 
rapidly  diminished,  and  by  November  J  5th  the  field  of 
vision  was  normal.  The  acuity  of  vision  with  correction 
on  December  4th  was  -1^2"  ^^  each  eye.  The  optic  neuritis 
in  the  right  e3'e  subsided  slowly,  and  by  November  13th 
had  disappeared. 

The  child  was  dischai-ged  from  the  hospital  on 
December  Gth  with  nothing  abnormal  in  her  condition, 
except  some  slowness  of  gait  and  absence  of  the  super- 
ficial reflexes.  {October  19th,  1911.) 


8.   The  jiathology  of  chistlike  opacities  in  the  vitreous  hody 
and  (f  Descemet-duts. 

By  Professor  Straub. 

Fifteen  years  ago  I  defended  at  the  annual  meeting  of 
the  Heidelberg  Society  the  opinion  that  among  the 
diseases  of  the  e^e  there  should  be  distinguished  an 
inflammation  of  the  vitreous  body,  hyalitis. 

1'he  way  in  which  I  came  to  this  opinion  was  very 
simple.  I  injected  pathogenic  microbes  into  the  vitreous 
of  the  rabbit.  These  made  a  culture  there,  and  only 
there,  and  attracted  towards  the  vitreous  serous  and  cor.- 
puscular   exudation.      What    name    could   I    give    to   this 
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process  Ijiit  tliut  of  inHaininatioii  of  the  vitreous  ?  It  is 
true  the  ciliary  body  })roduced  the  white  coi'puscles  and 
the  serunij  but  this  gives  no  right  to  speak  of  cyclitis,  as 
we  can  easily  derive  from  the  consideration  of  a  similar 
condition  in  the  cornea.  A  central  corneal  ulcer  gets  its 
exudation  from  the  mai'ginal  vessels,  but  we  don^t  call, 
therefore,  the  central  ulcer  a  marginal  keratitis. 

Again,  I  made  the  counter-experiment  by  injecting 
microbes  in  the  ciliary  body.  Then  the  vessels  of  the 
ciliary  body  also  pi'oduced  the  exudation,  but  this  time 
the  lympli  and  the  corpuscles  filled  the  spaces  of  the 
ciliary  body  itself.      There  was   a  cyclitis. 

By  these  experiments  it  is  clear  that  there  is  a  wide 
difference  between  hyalitis  and  cyclitis,  a  difference  that 
should,  be  regarded  in  our  practical  work.  However,  up 
to  the  present  day  hyalitis  and  cyclitis  are  thrown 
together.  Writers  mix  up  the  symptoms  of  both,  talking 
of  cyclitis  pouring  out  its  exudation  in  the  vitreous  body. 
The  key  to  the  understanding  of  this  question  is  given  by 
Metchnikoff's  theory,  which  says  that  leucocytes  in  their 
movements  are  guided  by  chemotaxis,  that  they  only  go 
where  attracting  chemical  substances  are  present  in  the 
required  concentration,  and  that  they  don't  let  themselves 
be  poured  out.  So  microbes  in  the  vitreous  attract  leuco- 
cytes towards  the  vitreous,  microbes  in  the  ciliary  body 
attract  leucocytes  to  the  ciliary  body. 

From  these  considerations  it  must  be  concluded  that  an 
inflammation  of  the  ciliary  body  should  leave  the  vitreous 
body  clear.  In  order  to  control  this  statement  I  infected 
the  ciliary  body  of  the  rabbit  with  tubercle  bacilli,  pro- 
duced in  this  way  a  granuloma,  and  found  in  the  micro- 
scopical sections  the  vitreous  clear,  with  the  exception  of 
some  few  leucocytes,  of  a  slight  swelling  of  the  optic 
nerve,  and  the  tilling  up  of  the  cup  of  the  nerve  by  leuco- 
cytes (Fig.  1).  This  slight  inflammation  of  the  nerve,  far 
from  the  granuloma,  which  is  the  cause  of  it,  is  a  curious 
phenomenon.  I  have  had  in  my  possession  for  twenty 
years    the    preparation,    which    shows   it   (Fig.  1).      Theo- 
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retically,  we  may  conclude  from  it  that  the  lympli 
current  of  the  vitreous  goes  by  tlie  optic  nerve,  and  that 
chemotactical  substances  are  bi-oug'ht  by  this  cui-rent  from 
the  granuh)ma  to  the  nerve.  Practically  we  infer  that  in 
cyclitis  a  slight  haziness  of  the  optic  nerve  and  the 
adjacent  retina  and  a  slight  swelling  of  the  disc  must  l>e 
expected. 

I  was   not   satisfied  by  my  way  of  infecting  the  ciliary 
body  in  this   experiment.       Therefore,    some    eight   years 
ago  I  ]-epeated  it  with  my  assistant  Beltman  by  passing  a 
wool   thread   charged    with  tubercle  bacilli    through  the 
sclerotic    and    through    the    ciliary   body   for   about  three 
millimetres    in   the  rabbit.      The    thread  Avas   cut    at  the 
places  Avhere  it  entered    and  left  the    sclerotic   and  so  a 
small  piece  of  it  was  retained  in  the  ciliary  body.     A  granu- 
loma ensued  (l^'ig.  2).      Sections  were  cut  and  stained  and 
showed  the  same  exudation  in  the  cup  of  the  nerve  as  in 
my  first  experiments.     Here,  too,  there  was  a  slight  swelling 
of  the  disc  (Fig.  3).     The  small  portion  of  leucocytes,  which 
found  themselves  in  the  vitreous — most  of  them  near  the 
granuloma  or  near  the   optic  nerve  and  showing  the  Avay 
from  the  granuloma  to  the  cup  of  the  nerve — were  seated 
on  thin   membranes    and  most    of  them    heaped    together 
in  small  dots  (Figs.  2  and  3).      There  was  found  a  slight 
exudation    of  leucocytes   still  in   another  part  of  the  eye, 
viz.,  on  the  posterior  surface  of  the  cornea.     Here  also  the 
leucocytes  form  little  dots.      Some  preparations  show  few 
or  single,  rather  big  dots  (Fig.  4);  others,  when  the  exuda- 
tion  is  evidently  more  recent,   contain    single   leucocytes 
strewn  on  the  endothelium  of   Descemet's  membrane,  and 
here  and  there  small  heaps  of  agglutinated  leucocytes,which 
represent    the   dots    in  their   earliest   formation   (Fig.    5). 
Most  of  the  leucocytes  contain  granules  of  black  pigment, 
and    show    by    that  their     origin   from    the  iris    or  from 
the  ciliary  bod3\      Finally,  there  was  an  eruption  of  vei'y 
small    tubercles    in    the    most    central,    pupillary    part  of 
the  iris. 

You  see  at  once  that  this  series  of  experiments  presents 
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interest  from  a  practical  and  from  a  theoretical  point  of 
view.  To  commence  with  the  practical  side,  the  experi- 
ments suggest  that  small  dots  on  the  back  of  the  cornea, 
small  dots  in  the  vitreous  body,  a  slight  swelling  of  the 
disc  and  slight  infiltration  in  the  pupillary  part  of  the 
iris  suggest  the  diagnosis  cyclitis,  even  that  of  tubercular 
cyclitis.  The  question  arises  whether  this  suggestion 
agrees  with  our  practical  observations.  Now  you  have 
recognised  at  once  the  dots  on  the  back  of  the  cornea  in 
my  prepai-ations  as  the  products  formerly  called  in  this 
country  by  the  name  of  keratitis  punctata,  later  on  in 
German  literature  as  Descemetitis,  and  to  wlii:^h  the 
indifferent  name  of  Descemet-dots  is  best  given.  In  the 
same  way  you  recognised  the  dots  in  the  vitreous  as  the 
vitreous-dust,  which  we  know  best  by  the  description  of 
Forster  of  Breslau,  and  which  for  a  long  series  of  years 
was  regarded  as  a  sign  of  syphilitic  chorio-retinitis.  My 
pupil,  0  Siau  Dhai,  made  an  exact  iiiquiry  into  the  cases 
with  vitreous  dust  occurring  in  my  clinic  in  a  period  of 
four  months.  He  found  in  every  case  fit  for  control  the 
dust  not  strewn  freely  through  the  vitreous,  but  seated  on 
membranes.  Among  his  fourteen  cases  there  was  onl\' 
one  case  of  syphilitic  origin  ;  among  the  other  cases  at 
least  eight  were  tuberculous.  In  four  out  of  the  fourteen 
there  were  no  bigger  flocculi,  l)ut  exclusively  dust-like 
opacities.  One  of  these  four  was  the  syphilitic  case  ;  the 
other  three  were  tuberculous.  So  the  observations  in 
practice  agree  very  well  with  the  pathological  in  the 
laboratory.  The  pathology  of  experimental  cyclitis 
enables  us  to  diagnose  with  more  assurance  in  clinical 
cases  a  tuberculous  cyclitis.  The  growing  belief  that  the 
so-called  iritis  serosa  is  a  cyclitis  becomes  certainty. 
Opinions  on  tuberculous  diseases  are  nnich  changed  since 
I  commenced  this  work.  Then  I  only  chose  the  tubercle 
bacilli  for  my  experiments  because  with  them  the 
infection  wound  could  be  healed  before  the  virus  begins 
its  work.  It  was  by  accident  that  I  came  to  make  experi- 
mental infection  with  the  same  microbes,  that  may  now  be 
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regarded   as  the  most  frequent  cause  of  the  cyclitis.      Ho 
far  for  the  practical  side. 

Tlieoretically  we  liave  to  discuss  the  explanation  of  tlie 
curious  distribution  of  the  exudation  in  experimental,  and 
we  may  now  add,  in  clinical  cyclitis.  For  that  we  must 
turn  to  the  old  conception  of  collateral  inflammation, 
formerly  explained  by  changes  in  blood-pressure,  now  by 
the  influence  of  toxins,  which  enter  by  diffusion,  or  by  the 
lymph-stream,  the  tissues  in  the  neighbourhood  of  the 
principal  focus  of  inflammation.  Now  we  see  without 
difficulty  that  such  toxins  may  depart  from  the  granu- 
loma, and  with  the  lymph-stream  reach  the  optic  nerve 
and  the  cornea.  We  may  take  for  granted  that  the 
slight  serous  swelling  of  the  disc  in  cyclitis  is  caused  by 
the  chemical  action  of  such  toxins,  and  it  can  hardly  be 
doubted  that  the  few  leucocytes  in  the  vitreous  and  on 
the  posterior  surface  of  the  cornea  are  of  this  origin. 

The  peculiar  distribution  of  the  leucocytes  in  botli 
places,  however,  is  yet  to  be  explained.  What  is  the 
nature  of  the  membranes  on  which  the  leucocytes  in  the 
vitreous  body  are  situated  ?  That  we  learn  from  eyes 
with  hyalitis  after  injury,  extirpated  from  fear  of 
sympathetic  ophthalmitis.  From  the  examination  of  such 
eyes  we  learn  that  in  hyalitis  there  are  formed  cavities 
filled  with  lymph  (Fig.  6).  These  cavities  are  lying  in 
the  first  place  between  the  retina  on  one  side  and  the 
limiting  membrane  of  the  vitreous  on  the  other,  or  more 
rarely  between  the  lens  capsule  and  the  anterior  limiting 
membrane  of  the  vitreous,  and  in  the  second  place  they  are 
lying  in  the  vitreous  itself.  Now,  in  examining  slight  cases 
of  traumatic  hyalitis,  you  find  leucocytes  behaving  differ- 
ently when  they  are  in  the  tissues  of  the  vitreous  body 
itself,  than  when  they  occur  in  the  cavities.  In  the 
vitreous  body  itself  they  always  stand  alone,  never  forming 
groups  (Fig.  7).  In  the  cavities  they  are  always  situated 
on  the  walls,  on  the  layer  of  tissue  of  the  vitreous  body, 
or  on  the  retina,  or  on  the  posterior  lens-capsule,  which- 
ever forms  the  wall  of  the  cavity,  and  in  these  places  you 


PLATE   I. 

Illustrates  Professor  Straub's  paper  on  The  Pathology  of  Dust- 
like Opacities  in  the  Vitreous  Body  and  of  Descemet-Dots 
(p.  60). 

Fig.  1. — Optic  nerve  of  a  rabbit,  in  whicli  the  ciliary  body  contained 
an  experimental  tubercular  ^•anuloma.  The  ocular  termination  of  the 
nerve  is  swollen.  The  cup  of  the  nerve  is  filled  up  with  leucocytes. 
This  exudation  spreads  over  the  front  of  the  optic  nerve,  covering  in  a 
thin  layer  the  immediately  adjacent  pai-ts  of  the  retina. 

Fig.  2. — Tubercular  granuloma  in  the  ciliary  body  of  a  i-abbit.  The 
large  black  patch  is  the  granuloma.  The  white  specks  in  it  are  sections 
of  the  wool  threads  bj'  Avhich  the  infectious  material  was  brought  into 
the  tissue.  In  the  vitreous  bodj'  black  streaks  are  seen  ;  pathologically 
these  are  heaps  of  leucocytes,  ophthalmoscopically  vitreous  dust. 


PLATE   II. 

Illustrates  Professor  Straub's  paper  on  The  Pathology  of  Dust- 
like Opacities  iu  the  Vitreous  Bodv  aud  of  Descemet-Dots 
(p.  60). 

Fig.  3. — Optic  nerve  of  the  latter  eye.  The  nerve  is  swollen  ;  in  the 
cup  and  on  the  adjacent  retina  are  leucocytes  ;  in  the  vitreous  body  are 
black  streaks ;  these  are  heaps  of  leucocytes  situated  on  membranes. 
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PLATE   III. 

Illustrates  Professor  S'raub's  paper  on  The  Pathology  of  Dust- 
like Opacities  iu  the  Vitreous  Body  aud  of  Descemet-Dots 
(p.  60). 

Fig.  4. — A  heap  of  leucocytes  on  Descemet's  membrane  in  an  eye  with 
experimental  tubercular  cyclitis  (Descemet-dot). 

Fig.  5. — A  series  of  small  heaps  of  leucocytes  on  Descemet's  membrane 
of  the  eye  shown  in  figs.  2  and  3. 


PLATE   lY. 

Illustrates  Professor  Straub's  paper  ou  The  Pathology  of  Dust- 
like Opacities  iu  the  Vitreous  Body  aud  of  Desceiuet-Dots 
(p.  60). 

Fig.  6. — Injured  eye  with  traumatic  cataract  and  a  slight  infection, 
extirpated  for  fear  (eventually  proved  ungrounded)  of  sympathetic 
ophthalmitis.  Fibrin  in  the  anterior  chamber.  The  vitreous  body  is 
collapsed  and  contains  leucocytes,  scattered  separately  throughout  its 
tissue.  The  vitreous  also  contains  open  cavities  filled  with  free  lymph ; 
the  largest  of  these  is  seen  in  the  upper  part  of  the  figure. 

Fig.  7. — Another  section  of  this  eye.  To  the  left  vitreous  body  with 
leucocytes  scattered  separately.  To  the  right  a  cavity,  the  wall  of  which 
is  covered  by  leucocj'tes  grouped  together  in  heaps. 


Jj^-illk-^ 


PATHOLOOY  OF  DI'ST-LIKK  OPACITIES   IN   VITREOUS   BODY.        65 

find  them  accmnulatedin  little  liea]).Sj  in  more  or  less  sharply 
defined  dots  (Figs.  0  and  7).  The  single  leucocytes  may 
produce  a  slight  haziness,  hut  are  too  small  to  be  detected 
by  the  ophthalmoscope  ;  the  dots  may  attain  the  dimen- 
sions that  become  accessible  to  the  mirror  examination  in 
the  form  of  vitreous  dust. 

I  finish  with  a  remark  about  the  formation  of  the 
Descemet-dots.  Though  my  knowledge  about  these  dots 
goes  no  farther  than  the  fact  that  they  are  groups  of 
degenerating  leucocytes  on  Descemet's  membrane  in  cases 
of  tuberculous  cyclitis,  still  with  the  aid  of  Metchnikoff's 
theory  on  inflammation  we  can  make  a  good  guess  as  to 
their  formation. 

Without  looking  more  closely  to  the  facts,  one  would 
be  inclined  to  think  that  changes  in  the  parts  of  the 
cornea  where  the  dots  are  situated  must  be  the  cause  of 
the  formation  of  the  dots.  This  mechanism  exists,  but 
it  is  very  rare.  Generally  there  may  not  be  detected 
any  change  in  the  part  of  the  cornea  bearing  dots,  and 
we  conclude  only  from  our  firm  belief  in  the  theory  of 
chemotaxis  that  the  posterior  layer  of  the  cornea  must 
be  impregnated  by  a  substance  with  chemotactic  influence. 
There  is  no  doubt  that  this  substance  is  spread  by  diffusion 
uniformly  in  this  posterior  layer.  In  examining  recent  cases 
you  find  on  the  whole  posterior  surface  a  thin  layer  of  leuco- 
cytes. This  layer  is  not  altogether  unifoi'ra,  but  presents 
slight  irregularities.  These  are  more  accentuated  by  the 
degeneration  of  the  leucocytes,  which  detaches  ^ome  of 
them.  Now,  I  think  the  examination  of  sections  like  that 
figured  in  my  Fig.  5  suggests  that  the  dying  leucocytes 
possess  a  chemotactic  influence,  so  that  they  attract  towards 
themselves  fresh  ones.  In  this  way  the  slight  inequalities 
of  the  first  formation  are  more  and  more  exaggerated,  and 
gradually  the  layer,  which  at  the  outset  was  uniform,  is 
changed  into  one  of  small  heaps  (Descemet-dots). 

{November  9th,   1911.) 

Mr.  Treacher   Collins   said   that   the  proposition  sug- 
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gested  by  Professor  Straiil),  if  lio  understood  liiiii  i-ij^litly, 
was  that  wherever  there  was  an  accuinulation  of  leucocytes 
ill  an  iiiflaniniatory  affection  in  the  eye,  there  was  some 
chemotactic  substance  which  attracted  those  leucocytes, 
and  that  when  deposits  were  found  on  tlie  back  of 
the  cornea,  they  were  not  due  to  accumulations  of 
leucocytes  thrown  off  from  the  ciliary  body  which  had 
been  carried  forward  in  the  aqueous  humour  and  precipi- 
tated there,  but  that  there  was  some  chemotactic  substance 
which  had  attracted  them  to  the  posterior  surface  of  the 
cornea.  Professor  Straub  had  suggested  that  the  chemo- 
tactic substance  which  attracted  them  was  formed  by 
dying  leucocytes  on  the  back  of  the  cornea.  He  would 
like  to  hear  how  the  leucocytes  which  died  got  to  the 
back  of  the  cornea.  He  would  have  thought  there  must 
first  be  some  carrj'ing  forwards  and  precipitation  of  d3ing 
leucocytes  in  order  that  the  chemotactic  substance  should 
be  formed  to  excite  the  deposition  of  fresh  ones. 

Mr.  Herbkrt  Parsons  agreed  that  the  profession  was 
greatly  indebted  to  Professor  Straub  for  coming  so  far 
to  show  his  beautiful  specimens ;  which  afforded  an 
admirable  demonstration  of  chemotaxis.  The  explanation 
of  the  accumulation  of  little  nodules  of  leucocytes  on  the 
back  of  the  cornea  was  extremely  ingenious.  In  spite  of 
what  the  author  had  said  he  could  not  admit  himself  recon- 
ciled to  the  term  "  hyalitis."  He  had  always  opposed  the 
terms  "hyalitis,"  "  descemetitis,"  and  "  phakitis."  Their 
re-adoption  would  be  taking  a  step  backwards  in  patholog}'. 
Although  the  author  had  brought  forward  a  potent 
argument  in  the  view  of  keratitis,  he,  Mr.  Parsons,  did 
not  think  that  was  sufficient  to  substantiate  the  use  of 
the  other  terms.  In  the  case  of  terms  like  those  he  had 
mentioned,  one  must  remember  that  the  tissue  dealt  with 
was  non-vascular,  and  apparently  almost  completely 
passive.  It  might  be  largelj"  a  question  of  terminology, 
but  inflammation  was  an  active  process.  Inflammation,  if 
it  meant  anything,  indicated  an  active  process  affecting 
the  tissues  and  causing  reaction  more  particularly  in  the 
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blood-vessels,  and  resulting  in  movements  of  leucocytes 
and  so  on.  The  non-vascular  tissues  under  consideration 
underwent  changes,  but  they  were  the  results  of  inflam- 
mation which  had  been  taking  place  in  other  parts  of  the 
eye.  He  had  hoped  that  in  speaking  of  vitreous  opacities 
— which  he  agreed  with  the  author  in  thinking  were  not 
so  frequently  syphilitic  as  had  long  been  held — he  would 
support  the  view  that  in  those  cases  in  which  there  were 
dust-opacities  in  the  vitreous,  associated  perhaps  with 
choroidal  change,  there  was  really  a  low-grade  cyclitis 
going  on  to  account  for  the  pi-esence  of  those  opacities, 
and  that  they  were  not  due  to  any  inflammation  actually 
present  in  the  vitreous  j^er  se.  That  low-grade  cyclitis 
passed  unnoticed  clinically,  but  manifested  itself  by  the 
development  of  these  opacities.  Supporting  that  view 
was  the  fact  that  in  cases  of  choroidal  inflammation  there 
was  not  any  transference  of  leucocytes  or  organisms  into 
the  vitreous  directly  fi'om  the  choroid  as  long  as  the 
membi'ane  of  Bruch  was  intact.  Professor  Straub  would 
probably  think  that  English  ophthalmic  surgeons  were 
somewhat  conservative  in  their  views,  but  all  would  join 
in  thanking  him  for  a  most  beautiful  demonstration  of  the 
facts  ;  and,  after  all,  the  question  whether  the  condition 
was  to  be  called  hyalitis  or  some  other  name  was  of 
secondary  importance,  one  rather  of  the  interpretation 
of  the  facts  Avhich  had  been  so  ably  placed  before  the 
Society. 

Mr.  W.  H.  Jessop  remarked  that  probably  Professor 
Straub  had  set  out  more  clearly  in  his  manuscript,  which 
he  did  not  read,  the  difference  between  what  he  under- 
stood by  hyalitis  and  the  condition  known  as  cyclitis. 
Mr.  Collins  would,  if  the  description  had  been  read,  have 
noticed  that  it  was  due  to  the  changes  taking  place  in  the 
cornea  itself  attracting  leucocytes,  rather  than  in  the 
stream.  A  point  which  had  been  excessively  interesting 
to  him  was  how  in  cyclitis  Professor  Straub  had  proved 
the  existence  of  leucocytes  in  the  cup  of  the  optic  nerve, 
and  the  slight  degree  of  papillitis;    because  one  had  so 
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often  said  there  was  almost  certainly  papillitis  there  because 
the  disc  was  swollen.  But  now  the  I*rofessor  had  demon- 
strated it,  and  perhaps  he  would  speak  of  some  work  done 
by  one  of  his  assistants,  which  it  would  bo  interesting  to 
hear. 

Professor  Straub,  in  reply,  was  interested  in  hearing 
Mr.  Jessop  refer  to  the  swelling  of  the  optic  disc  in 
tubercular  C3"clitis.  One  of  his  pupils,  Mr.  van  den  Borg, 
wrote  a  paper  about  that  four  or  five  years  ago,  in  which  he 
brought  together  the  records  of  many  cases.  The  swelling 
of  the  optic  nerve  was  shown  in  some  cases  by  the  micro- 
scopical sections,  in  others  by  the  ophthalmoscope.  The 
swelling  was  due  to  a  serous  exudation,  and  not  to  tuber- 
cular disease  of  the  optic  nerve,  as  was  formerly  thought. 
The  cases  are  by  no  means  rare.  Anyone  who  looked  for 
such  cases  would  be  able  to  find  them.  Generally  in 
tubercular  cyclitis  the  optic  nerve  is  swollen  and  the  veins 
dilated.  He  scarcel}'  expected  Mr.  Parsons  to  be  satisfied 
with  regard  to  the  sharp  distinction  which  he,  Professor 
Straub,  made  between  hyalitis  and  cyclitis.  He  had  not 
attempted  to  defend  exhaustively  that  distinction  this 
evening  ;  he  had  only  spoken  of  it  so  far  as  was  necessary 
to  explain  his  specimens  of  experimental  cyclitis.  He 
was  now  engaged  in  writing  a  paper  surveying  all  his 
results  on  this  question,  and  he  hoped  his  opinions  would 
be  expressed  sufficiently  clearly  for  ophthalmologists  to  be 
able  to  adopt  his  views.  Fuchs,  Greeff  and  Schirmer  had 
adopted  the  principles  he  had  set  forth,  but  afterwards 
making  additions  which  partly  destroyed  the  advantage  of 
their  acquiescence.  The  question  raised  by  Mr.  Treacher 
Collins  was  a  very  difficult  one,  and  he  had  not  time  to 
treat  it  completely  on  the  present  occasion.  In  the 
clinical  and  histological  material  which  he  would  publish 
he  believed  there  would  be  sufficient  to  convince  Mr. 
Collins  and  others  who  did  not  yet  see  with  him.  Only 
the  leucocytes  that  had  been  seated  for  a  long  time  on  the 
surfaces  were  dying  or  dead,  and  it  was  interesting  for 
those  working  in  biology  to  compare  the  leucocytes  which 
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were  found  in  the  vitreous  body  itself  with  those  found  in 
the  cavities  and  on  their  walls.  In  the  preparations  the 
leucocytes  in  the  vitreous  body  had  evidently  been  caught 
by  the  formalin  in  the  act  of  amoeboid  movements.  The 
leucocytes  about  the  cavities  were  mostly  dead  or  dying, 
and  stained  badly,  some  of  them  not  staining  at  all. 


9.   Notes  on  the  oplitltulmic  condition  of  forty -two  Mongolian 

imbeciles. 

By  Arthur  W.   Oemond. 

During  the  last  two  years  I  have  had  an  opportunity  of 
examining  a  number  of  Mongolian  imbeciles  at  Earls- 
wood  and  Darenth  Asylums  and  also  at  the  Evelina 
Hospital  and  elsewhere,  in  all  about  43  cases,  and  these 
form  the  basis  of  my  remarks. 

The  term  "  Mongolian  "  has  been  used  to  describe  a 
particular  form  of  imbecility  developing  in  quite  young 
children  in  association  with  certain  well-marked  physical 
and  facial  traits.  The  facial  aspect  of  these  imbeciles 
shows  a  long,  narrow,  interpalpebral  fissure  directed 
upwards  and  outwards,  a  round  head,  flat  face,  and  ill- 
developed  nose. 

Not  only  do  these  patients  show  distinct  facial  charac- 
teristics, but  the  form  of  imbecility  and  their  liability  to 
certain  diseases  is  also  similar.  Another  characteristic 
which  is  not  so  well  recognised  is  that  over  50  per  cent, 
of  these  cases  show  some  defect  in  their  lenses,  and 
almost  all  have  some  ocular  defect. 

As  most  of  us  are  likely  to  have  Mongolian  children 
brought  to  us  during  the  course  of  our  out-patient  work, 
I  thought  it  might  interest  the  members  if  I  briefly 
recapitulated  the  main  diagnostic  features  of  the  malady 
before  referring  more  particularly  to  the  ocular  condition. 

The  Mongolian  characteristics  develop  at  an  early  age, 
and  the  diao'nosis   can  be  made  at  birth.      When  seen  at 
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a  later  stage  tliey  are  short  of  stature,  the  lower  extremi- 
ties being  mainly  responsible  for  this  shortening,  as  the 
spine  does  not  exhibit  any  marked  abnormality  ;  the  head 
is  round  (brachycephalic)  and  the  occipital  protuberance 
of  the  skull  ill-developed,  so  that  the  line  from  the  neck 
to  the  vertex  is  almost  straight ;  the  nose  is  squat,  and 
the  lower  lip  protrudes  and  is  deeply  fissui-ed — the  pro- 
truded lower  lip  giving  the  patient  the  appearance  of 
being  underhung.  The  mouth  is  usually  kept  open,  and 
the  tongue,  often  too  big  for  the  mouth,  is  deeply 
fissured,  and  has  large  papilla3  on  it.  The  hands  are 
small,  the  thumb  squat ;  the  little  finger  incurved,  and 
usually  not  reaching  the  last  joint  of  the  ring  finger. 
There  is  a  wide  cleft  between  the  big  toe  aiid  the  remain- 
ing toes.  The  foot  is  flat,  and  the  patients  often  sit  tailor- 
fashion.  Their  speech  is  characterised  by  a  difficulty  in 
pronouncing  certain  consonants,  for  instance,  they  say 
"fumb"  for  thumb,  "lellow'^  for  yellow,  '^yabbit'^  for  rabbit, 
etc.  Mentally  they  are  hopeless,  and  very  little  improve- 
ment has  resulted  from  all  attempts  to  teach  them,  and 
they  are  ofteu  dirty  in  their  habits ;  but  they  are  very 
imitative,  fond  of  music,  and  are  said  to  be  affectionate. 

Tuberculosis  in  some  form  or  other  is  responsible  for 
the  death  of  most  of  them,  and  they  do  not  often  reach 
adult  life. 

The  presence  of  some  ocular  trouble  is  almost  constant, 
blepharitis,  ectropion,  squint,  nystagmus,  or  lens  opacity 
being  found  either  separately  or  together  in  nearly  every 
case. 

The  blepharitis  and  conjunctivitis  may  be  primarily 
due  to  their  rather  dirty  habits,  aiid  may  be  kept  up  by 
uncorrected  errors  of  refraction  ;  another  and  probably 
more  certain  cause,  however,  of  the  inflammatory  condi- 
tion of  the  lids  is  the  presence  of  a  rough,  dr}-,  glazed, 
condition  of  the  skin  of  the  lower  lids,  which  by  its  con- 
traction produces  a  slight  degree  of  ectropion. 

The  interpalpebral  fissure  is  frequently  directed  upwards 
and  outwards  instead  of  horizontally,  and  the  ill-developed 
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condition  of  the  nose  results  in  epicantliiis  being-  fre- 
quently noted. 

In  over  oO  per  cent,  of  my  cases  some  form  of  lens 
opacity  is  present,  and  the  proportion  is  so  high  that  it 
may  be  looked  upon  as  an  aid  to  diagnosis  in  doubtful  cases. 

The  cataracts  are  of  the  incomplete  variety,  and  vary 
from  the  presence  of  a  single  opaque  mass  sharply  cir- 
cumscribed in  one  meridian  of  the  lens,  to  a  completely 
formed  lamellar  cataract  occupying  the  Avhole  pupillary 
area,  and  beyond. 

The  majority  of  these  cataracts  are  of  the  "  dot  " 
variety  and  occupy  the  position  in  the  lens  which  we  are 
accustomed  to  associate  with  lamellar  cataracts ;  these 
dots  are  sometimes  so  faint  that  they  have  been  unnoticed 
until  the  pupil  has  been  dilated  and  diligent  search  made 
for  them  by  focal  illumination. 

On  the  other  hand,  they  may  be  obvious  to  mere  casual 
inspection  by  ordinary  light  and  Avith  an  undilated  pupil. 
When  slight  they  are  often  translucent,  and  so  cannot  be 
seen  by  transmitted  light.  In  the  less  well-marked 
varieties  the  opacities  consist  of  small  dots  in  the  cortical 
position  of  the  lens,  deep  to  the  capsule,  and  nearer  the 
anterior  than  the  posterior  surface.  In  the  mature  cases 
the  opacities  consist  of  two  layers  enclosing  a  clear 
nucleus,  the  posterior  lamella  being  concave  forwards  and 
corresponding  in  curve  with  the  posterior  surface  of  the 
lens,  the  anterior  lamella  being  much  flatter  and  situated 
about  midway  between  the  centre  of  the  nucleus  and  the 
anterior  surface  of  the  lens.  The  opacities  do  not  reach 
to  the  periphery  of  the  lens  in  any  direction,  and  consist 
of  numerous  small  and  discrete  dots. 

The  posterior  pole  of  the  cataract,  which  appears  to 
correspond  Avith  the  posterior  pole  of  the  lens,  is  often 
marked  by  a  star-shaped  opacity.  The  anterior  pole  of 
the  cataract,  which  does  not  correspond  with  the  anterior 
pole  of  the  lens,  often  has  a  similar  opacity  to  mark  its 
position. 

The    more    fully    develoi)ed     might    be     described    as 
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lamellar    cataracts,    the    tslig'liter    as    congenital     "  dot  " 
cataracts. 

Very  young  Mongolian  idiots,  however,  do  not  exliibit 
this  change,  and  the  fact  that  it  seems  to  he  better 
marked  in  the  older  cases  suggests  that  it  is  a  late 
development. 

It  remains  to  be  seen  wliether  in  the  cases  in  which 
slight  opacities  are  found  to-day  an  increased  number  of 
dots  appear  later,  or,  in  other  words,  wliether  the  cataract 
is  a  progressive  as  well  as  a  partial  one.  It  is  probably  a 
partial  and  progressive  cataract,  developed  as  the  result 
of  changes  taking  place  in  the  lens  after  its  formation. 

Though  the  teeth  of  these  patients  are  defective,  they 
do  not  show  the  honeycombed  condition  found  so 
frequently  in  cases  of  lamellar  cataract,  but  the  hair  and 
skin  show  characteristic  changes. 

I  am  unable  to  record  accurately  the  visual  acuity  of 
these  children,  and  they  are  not  sufficiently  controllable 
to  be  entrusted  with  glasses. 

The  youngest  patient  showing  cataract  is  6|^  years,  and 
the  oldest  is  43. 

Mongolian  imbeciles  are  often  the  children  of  old 
parents,  or  the  last  child  in  a  long  family.  Out  of  47 
cases  investigated  by  Dr.  Caldecott  at  Earlswood,  eighteen, 
or  38'3  per  cent.,  were  the  last  children  of  the  family, 
and  seven,  or  14  per  cent.,  were  the  first  children. 

Over  50  per  cent,  of  these  Mongolians  came  from  big 
families  of  seven  or  more  children. 

Of  my  42  cases,  32  ai'e  males  and  10  females.  The 
disease  seems  to  be  commoner  among  male  than  female 
children.  The  average  age  is  14f,  the  eldest  being  43, 
and  the  youngest  under  two  years. 

Twenty-three,  or  54"76  per  cent.,  have  the  interpalpebral 
fissure,  directed  upwards  and  outwards;  5,  or  11  "9  per 
cent.,  have  nystagmus  ;  9,  or  21*4  per  cent.,  have  squints; 
18,  or  42'8  per  cent.,  have  blepharitis,  or  ectropion,  or 
both  ;  11,  or  26'2  per  cent.,  have  epicanthus ;  and  25,  or 
59'5   per  cent,  have   some  form  of  lens  opacity. 
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1 

Horizontal        nystagmus. 

Features    not     typically 

Mongolian. 
No  ocidar  changes  at  all. 

Eyes  large  and  prominent. 

Wel)l>ed fingers.  Cataracts 
typical  lamellar  in  R.  E., 
also    in   L.  E.,   with   an 
additional  opaijue    mass 
passing     down     and     in 
from  central  cavity. 

This  pat  lent  died  soon  after- 
wards.    He  had  clianges 
at  the  anterior  and  pos- 
terior poles  in  each  lens. 

Typical      dot      cataracts. 
Both  eves. 

si 

1-:) 

Two  small  hard  opacities. 

Nystagmus  not  so  marked 
as  formerly. 

Two  hard-looking  lens 
opacities  in  symmetrical 
positions  in  each  lens. 
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Dr.  Caldecott  very  kindly  sent  me  one  of  the  eyes  of 
Case  7a  (female),  who  died  in  1910,  and  I  have  sections  of 
the  lens.  Unfortunately  the  changes  during  life  were 
very  slight,  and  the  hardening  process  has,  of  course, 
turned  the  whole  lens  opaque,  so  that  it  is  quite  impossible 
to  judge  now  what  is  due  to  ante-mortem  changes,  and 
what  is  due  to  post-mortem  changes. 

I  have,  in  conclusion,  to  thank  the  Medical  Staff  of 
Earlswood  and  Darenth  Asylums  for  their  help  in  ex- 
amining these  cases,  and  for  permission  to  visit  the 
asylums. 

My  thanks  are  especially  due  to  Dr.  Caldecott  and 
Dr.  Rankine,  of  Earlswood,  Dr.  Rotherham,  of  Darenth, 
and  also  to  Dr.  Corry  Mann,  of  the  Evelina  Hospital,  who 
has  shown  me  several  cases  of  Mongolian  idiocy. 

{November  9th,  1911). 

The  Pbesident  asked  whether  the  lenticular  changes 
now  mentioned  had  been  described  before.  He  under- 
stood Mr.  Ormond  looked  upon  them  as  one  of  the  features 
of  the  disease. 

Mr.  Ormond,  in  reply,  said  he  had  not  been  able  to 
find  a  i^ecord  of  the  lenticular  changes,  but  he  had  not 
gone  through  all  the  literature.  He  was  himself  sur- 
prised to  find  the  lenticular  changes  so  frequently. 


10.  Bilateral   angioma   of  the   retina. 

By  R.   Foster  Moore. 

Mary  D — ,  a^t.  20  years,  attended  at  St.  Bartholomew's 
Hospital,  under  Mr.  Holmes  Spicer,  on  August  Slst,  1911, 
complaining  of  a  film  over  the  left  eye  of  fourteen  days' 
duration.  She  has  had  severe  frontal  headaches,  and 
throbbings  in  the  head,  which  keep  her  awake  at  night  ; 
she  has  no  noises  in  the  head.  She  had  quinsy  five  weeks 
ago,  and  has  been  feeling  depressed.  She  has  never  had 
an  illness  of  any  sort  other  than  measles,  and  is,  except 


PLATE  V. 

Illustrates  Mr.  Arthur  W.  Ormuud's  Notes  on  the  Ophthalmic 
Condition  of  Fortv-two  Mongolian  Imbeciles  (p.  69). 

Fig.  1. — The  hand  of  Case  5  showing  inciirved  little  fingers. 
Fig.  2.— Feet  of  Case  16,  showing  \\ide  gap  between  big  toe  and  the 
rest  of  the  toes. 


PLATE    VI. 

Illustrates  Mr.  Arthur  W.  Ormoud's  Notes  ou  the  Ophthalmic 
Conditiou  of  Forty-two  Mougoliau  Imbeciles  (p.  69). 

Figs.  3  and  4 — Case   16,   showing   general   facial  traits,   ectropion, 
marginal  blepharitis,  and  fissured  tongiie. 


PLATE    VII. 

Illustrates  Mr.  Arthur  W.  Ormoud's  Notes  ou  the  Ophthalmic 
Couditiou  of  Forty-two  Mongolian  Imbeciles  (p.  69). 

The  various  forms  of  cataract  found  in  these  cases  : 
No.  1.     Case  1.     L.E.  No.  5.     Case    7.     K.E. 

,,    2.         „     2.     L.E.  ,.    6.         „     12.     L.E. 

„    3.         „     4.     E.E.  „    7.         „     16.     L.E. 

,.   4.        „     6.     K.E.  „    8.         „     3a.     E.E. 
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for  the  eye  trouble,  (luite  well  ;  lier  nose  1ms  ])le(l 
spontaneously  three  times  in  the  last  fortnight.  (An 
examination  by  a  rhinologist  revealed  nothing  to  account 


Fig.  9. 


Right  Eye.^A  single  angioma. 

for  the  epistaxis.)      Her  urine   is   normal.      She  has  two 

sisters  and  one  brother,  none  of  whom  have  defective  sight. 

Rigid    eye. — The    upper   temporal  artery  and   vein  are 

three  or  four  times  their  normal  size,  and  are  very  tor- 
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tuoiis  and  turgid  in  appearanco.  'J'lie  vein  is  very  slightly 
darker  than  the  artery.  The  branches  of  the  artery  and 
tributaries  of  the  vein  are  of  normal  size,  as  are  also  all 
the  other  retinal  vessels  in  this  eye.  Several  of  the  bends 
of  the  artery  near  the  disc  are  partly  buried  in  effusion. 
These  two  vessels  are  in  connection  with  an  oval  buff- 
coloured  area,  between  two  and  three  times  the  size  of  the 
disc,  and  -definitely  end  abruptly  in  this  area  ;  the  artery 
is  seen  to  rise  up  on  to  the  area  before  sinking  abruptly 
into  it ;  thei'e  is  no  vessel  of  remarkable  size  beyond  the 
ai-ea.  The  area  itself  is  buff-coloured,  is  raised  about 
2  mm.  above  the  surrounding  retina,  and  its  surface 
shows  a  fine  streak}^  appearance,  due  to  fine  vessels 
present  upon  it.  There  is  no  spontaneous  pulsation  to  be 
seen,  either  in  the  vessels  or  the  area,  and  pressure  upon 
the  common  carotid  in  the  neck,  though  stopping  pulsa- 
tion in  the  superficial  temporal  artery,  has  no  effect  other 
than  to  slightly  reduce  the  size  of  the  vessels. 

By  means  of  pressure  upon  the  eyeball  the  blood- 
sti'eam  in  the  veins  can  be  reduced  to  a  ver}'  narrow 
stream,  the  vessel-walls  appear  thickened,  and  the  area 
itself  is  conspicuously  blanched  by  this  pi-ocess,  and  on 
relieving  the  pressure  the  flushing  of  the  area  is  quite 
striking. 

To  the  temporal  side  of  the  disc  is  an  area  of  retinal 
degeneration. 

There  are  no  vitreous  opacities,  and  no  subjective 
symptoms  are  complained  of. 

T.n.;    Y.  f  (f). 

Left  eye. —  There  are  here  two  areas,  one  above  and 
one  below,  well  towards  the  periphery,  in  general  char- 
acters similar  to  that  in  the  right  eye.  The  vessels  are 
not  so  much  enlarged  as  in  the  right  eye,  but  otherwise 
the  observations  hold  good.  Vitreous  opacities  are  present. 
In  the  fork  of  the  first  branching  of  the  upper  temporal 
vein,  vertically  above  the  macula,  is  a  small,  round,  buff- 
coloured  area,  about  the  size  of  the  macula,  with  two  small 
arteries  running  to  it,  and  a  small  vein  running  from  it;  on 


PLATE    VIII. 

Illustrates  Mr.  R.  Foster  Moore's  case  of  Bilateral  Angioma  of 
the  Retiua  (p.  76). 
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Left  eye.     Multiple  angiomata. 
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its  surface  is  a  fine  mesliwork  of  vessels,  connected  with 
the  entering  and  emei-g"iiig  vessels.  Pressure  upon  the 
globe  causes  conspicuous  blanching,  and  on  relaxation 
conspicuous  flushing  of  this  area.  This  area  Nvould  seem 
to  be  of  the  nature  of  spongy  vascular  tissue,  and  probably 
an  early  stage  of  the  larger  areas. 

There  is  no  haemorrhage  in  either  eve. 

T.n.  ;   V.  f  (I). 

During  the  last   ten  weeks,  since  the  patient   has  been 
under    observation,  she    has    complained    of   a     pricking, 
strained  feeling  ;  no  objective  changes  have  occurred. 
[Card  specimen.      Novemher  9///,  1911.) 


11.  A  second  orhifal  endofliplioma  occurring  eleven   years 
offer  renwvdl  of  the  first . 

By  A.  Hugh  Thompson. 

The  first  tumour  \vas  removed  in  June,  1900,  two  years 
after  its  first  being  noticed  by  the  patient,  a  married 
woman,  then  28  years  old.  It  was  in  contact  with  the 
lacrimal  gland,  but  quite  separable  from  it,  and  showed 
the  structure  of  an  endothelioma  [Trans.  Oplith.,  Soc, 
xxii,  p.  252,  and  pi.  xiv). 

The  second  tumour  was  removed  from  the  same  orbit 
in  July,  1911,  and  had  grown  to  its  then  size  (8  by  9  by  11 
mm.)  since  last  May,  when  the  patient  was  seen  by  me 
and  no  growth  was  felt.  The  tumour  was  removed  from 
under  the  roof  of  the  orbit  near  the  internal  wall  under 
local  ana?sthesia  with  preservation  of  the  eyeball.  It 
was  definitely  encapsuled  like  the  first,  but  much  smaller. 
The  section  of  the  tumour  shows  a  structure  similar  to 
that  of  the  first.  There  are  definite  tubules  lined  by 
multiple  layers  of  endothelial  cells,  and  there  are  a  few 
blood-vessels.  In  parts  of  the  tumour  there  are  no  cells, 
and  the  tissue  is   either  mvxomatous  or  necrotic. 
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Taking  into  account  tlie  clinical  In^-tory,  it  would  seem 
that  this  should  be  regarded  as  a  second  tumoui-  rather 
than  as   a  recurrence. 

{Card  specime.)}.      November  9t]i,  1911.) 

Mr.  Thompson  said  he  would  be  glad  to  hear  the  views 
of  members  who  were  more  familiar  with  the  path- 
ology than  he  w^as  as  to  the  nature  of  the  growth. 
Eleven  years  ago  there  was  some  doubt  about  it  as  to 
whether  it  was  a  fibro-sarcoma  or  adeno-sarcomo,  or  endo- 
thelioma, but  subsequent  opinion  was  in  favour  of  the 
last  of  these.  The  second  growth  was  encapsuled,  and 
shelled  out  easily  like  the  first,  and  was  similar  in 
sti'ucture.  From  the  clinical  point  of  view,  he  asked 
whether  recurrence  of  endothelioma  had  been  known  as 
long  as  eleven  years  after  the  primar}'.  His  own  opinion 
was  that  this  was  a  second  new  growth. 

Mr.  Herbert  Parsons  asked  whether  the  first  tumour 
did  not  come  from  the  lacrimal  gland,  and  whether  the 
lacrimal  gland  was   removed  at   the  first  operation. 

Mr.  Thompson  replied  that  the  original  growth  Avas  in 
contact  with  the  lacrimal  gland,  and  adherent  to  it,  but 
sepai'able  from  it.  This  recent  growth  was  in  the  inner 
part  of  the  orbit  more  than  the  outer.  The  first  growth 
was  larger  and  extended  more  to  the  mid-line.  The 
lacrimal  gland  was  removed  at  the  first  operation. 


12.    Fochnf  ulcer  freafed  irifJi  CO.j  f<}tvtv. 

By  L.  J.  C.  Mitchell. 

(Introduced  by  C.  Worth.) 

A.  A — ,  fet.  65  years  (Mr.  George  Coats's  clinic,  Eo\'al 
London  Ophthalmic  Hospital). 

September  7th,  1910. — Large  rodent  at  inner  canthus, 
deep  ulceration  in  inner  part,  eight  years'  standing.  No 
enlargement  of  pre-auricular  gland. 
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Treated  with  zinc  ions  twice  without  result.  After 
some  experimental  exposures  to  CO^  snow,  weekly  appli- 
cations (average  one  minute)  were  given,  and  at  the  end 
of  that  time  the  growth  had  entirely  disappeared,  and 
there  is  healthy  skin  over  the  area  formerly  occupied  by 
the  ulcer. 

E.  M — ,  set.  62  years  (Mr.  Worth's  clinic,  Royal  London 
Ophthalmic  Hospital). 

September  21st,  1911. — Rodent  ulcer  below  inner  can- 
thus  ;  large  area  of  irregular  swollen  tissue  ;  history  of  ten 
years'  growth. 

September  21st,  1911. — Snow  applied  all  over;  forty 
seconds. 

October  ord,  1911. — Snow  sixty  seconds;  all  over 
growth. 

October  2Gth,  1911. — Edges  raised;  nodules  smaller. 
Snow  to  edges,  sixty  seconds. 

Xovember  2nd,  1911. — Edges  almost  flat,  centre  clearing. 
Snow  to  edges  thirty  seconds  only,  as  the  reaction  was  still 
marked. 

Still  under  treatment. 

R.  H — ,  ffit.  86  years  (Mr.  Worth's  clinic,  Royal  London 
Ophthalmic  Hospital). 

February  27th,  1911. — Ulcer  on  lower  lid,  away  from  lid 
margin.  Eight  years'  history.  Zinc  ions  tried  without 
result. 

Eighteen  applications  of  snow  at  intervals  of  ony 
week  caused  the  skin  to  heal  completely  and  there  was  no 
ectropion. 

At  present  there  is  slight  ectropion  and  also  a  small 
nodule  near  the  outer  part  of  the  scar.  This  must  be 
watched,  for  it  may  be  a  piece  of  tumour  tissue  and  so 
need  further  treatment. 

[Card  f<pt'cimen.      Noveviher  9Ui,  1911.) 

Mr.  Mitchell  said  the  first  case  had  been  under  treat- 
ment for  four  weeks  ;  the  second,  six  months,  and  there 
Nvas  now  a  little  nodule.      He  was  not  clear  whether  it  was 
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a  piece  of  tumour  or  an  encysted  gland.  It  would  bo 
watched  to  see  if  it  grew.  The  third  case  showed  new 
skin  grown  completely  over  the  old  ulcer.  He  emphasised 
the  importance  of  treating  the  edges  of  the  ulcer,  not 
the  base. 


lo.    Modified  Flacido'.s  di.scb-. 
By  Chaules  Wkay. 

No.  1,  A  circular  disc  a  shade  over  3o  inches  in 
diameter,  bearing  concenti-ic  black  and  white  bands  3  mm. 
wide.  The  disc  has  a  sight-hole  in  the  centre  35  mm. 
wide. 

No.  2.  A  semi-circular  disc  lined  as  in  No.  1,  with  a 
3  mm.  Avhite  band  along  its  diameter. 

The  corneal  image  is  seen  with +  6  =  +8. 

The  efficiency  of  the  disc  can  be  tried  on  the  patient, 
who  has  an  astigmatism  of  +  9.  The  modification  does 
the  work  of  the  larger  discs  and  is  much  more  portable. 
They  are  at  times  exceedingly  useful  in  examining 
cornea?  with  a  view  to  optical  iridectomy,  also  for  locating 
the  exact  position  of  conns,  though  possibly  this  can  be 
better  done  with  the  mirror  when  the  astigmatism  is 
over  2  D.  {November  9th,  1911.) 


14.   The  patliogenesis  of  cJiul-ed  dific. 

By  Thomson  Henderson. 

The  brilliant  clinical  work  of  Sir  Victor  Horsley  and 
those  who  have  followed  and  practised  his  teaching  has 
clearly  demonstrated  that  the  manifestations  of  choked 
disc  are  the  direct  expression  of  the  mechanical  agency 
of  increased  intra-cranial  pressure. 
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Unfortunately,  however,  the  number  and  diversity  of 
the  opinions  expressed  respecting  the  mechanism  of  com- 
pression demonstrate  as  clearly  that  up  to  date  no 
comprehensive   explanation  has  been   reached. 

The  reason  for  this  condition  of  affairs  is,  I  venture  to 
presume,  not  far  to  seek.  None  of  the  numerous  hypo- 
theses which  have  been  suggested  approach  the  subject 
with  any  definite  conception  of  the  physiological  relation- 
ship between  the  normal  intra-ocular  pressure  and  the 
normal  intra-cranial  pressure.  In  choked  disc  the  intra- 
cranial pressure  is  raised,  Avhile  the  intra-ocular  pressure 
is  normal,  and  therefore  the  best ;  and,  in  fact,  the  only 
means  of  arriving  at  a  correct  understanding-  of  the 
mechanism  by  which  the  intra-ocular  manifestations  are 
produced  can,  obviously,  only  be  obtained  after  the 
normal  and  physiological  association  between  the  pressure 
in  the  eye  and  brain  has  been  clearly  defined. 

In  the  following  paper  I  propose  to  discuss  first  the 
physiological  relationship  and  nature  of  the  intra-ocular 
and  intra-cranial  pressures,  and  then  on  to  such  physio- 
logical basis  to  demonstrate  that  the  manifestations  of 
choked  disc  are  a  direct  mechanical  expression  of  the 
altered  relationship  between  these  two  pressures. 

Physiological  Association  Between  Intra-oculak  and 
Intka-ckanial  Pressures. 

At  the  outset  of  such  inquiry  we  are  confronted  with 
such  incompatible  views  respecting  the  nature  of  the 
pressures  in  the  eye  and  brain  that  any  idea  of  cm-relation 
between  the  two  is  a  matter  of  absolute  impossibility. 

The  intra-ocular  pressure  is  regarded  as  purely  a 
question  of  intra-ocular  volume,  while,  in  the  rigid 
cranium,  the  volume  is  constant,  and,  as  Leonard  Hill  (1) 
has  experimentally  demonstrated,  the  intra-cranial  pressure 
stands  at  the  same  level  and  varies  with  the  cerebral 
venous  pressure. 

Hence   tacit   consent   is  given  to  a  truly    incongruous 
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state  of  affairs,  for  the  neural  and  vascular  structures  of 
the  optic  nerve,  after  they  have  pierced  the  lamina 
cribrosa,  are  regarded  as  being  subjected  in  the  eye  to  a 
pressure  which  is  absolutely  different  both  in  nature  and 
amount  to  that  within  the  cranium. 

In  my  recent  publication  (2)  I  have  shown  that 
simultaneous  measurement  of  the  intra-ocular  and  intra- 
cranial pressures  proved  that  they  both  stand  at  the 
same  level  and  vary  together  the  same  amount  under  all 
phj'siological  and  experimental  conditions. 

The  result  of  these  experiments  conclusively  demonstrates, 
at  any  rate  to  my  mind,  that  the  intra-ocular  pressure  is 
not  a  question  of  volume,  but  that,  like  the  intra-cranial 
pressure,  it  is  also  of  circulatory  origin  and  stands  at 
intra-venous  level. 

As  the  circulatory  nature  of  the  intra-ocular  pressure 
has  been  most  imperfectly  grasped  by  some  of  my  ci'itics, 
I  may  be  excused  if  I  now  drive  home  some  of  the  main 
points  of  my  argument,  for,  after  all,  this  physiological 
aspect  of  the  intra-ocular  pressure  is  of  equal  importance 
to  the  elucidation  of  the  pathogenesis  of  choked  discs  as 
of  glaucoma. 

The  total  volume  within  the  rio-id  Avails  of  the  cranium 
is  fixed,  and,  as  Leonard  Hill  (1)  has  demonstrated,  the 
intra-cranial  pressure  is  the  same  as  the  intra-venous 
pressure.  That  is  to  say,  the  pressure  within,  and  that 
without,  the  thin  and  elastic  venous  walls  balance  each 
other. 

This,  after  all,  is  what  one  would  naturally  expect 
when  we  remember  that  fluids  always  lie  at  the  lowest 
hydrostatic  level  obtainable,  and,  as  the  venous  pressure 
is  the  lowest  circulatory  pressure,  and  veins  are  elastic 
and  not  rigid  tubes,  therefore  the  intra-cranial  pressure 
must  follow  the  cerebral  venous  pressure. 

In  consequence,  anything  which  tends  to  influence  the 
cerebral  venous  pressure  will  influence  the  intra-cranial 
pressure  to  the  same  amount. 

I  have  already  stated   that  simultaneous  measurement 
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of  tlie  pressure  within  the  eye  and  brain  shows  perfect 
physiological  equilibrium  of  pressui'e  within  these  two 
closed  spheres,  i.e.  on  either  side  of  the  dividing  line  of 
the  lamina  cribrosa,  and,  therefore,  if  we  bear  in  mind 
the  equation  that  things  that  are  equal  to  the  same  thing 
ai'e  equal  to  one  another,  it  is  obvious  that  what  holds  good 
in  the  case  of  the  In-ain  nnist  with  equal  force  apply  to 
the  eye. 

Thus  it  follows  that  the  intra-ocular  pressure  cannot 
be  a  question  of  volume,  but  that  it  is  maintained  by  and 
at  the  same  level  as  the  intra-venous  pressure,  because 
this  pressure  is  the  lowest  circulatory  pressure  in  the  eye 
as  it  is  in  the  brain. 

I  would  remind  you  in  this  connection  that  in  a  new- 
born child  the  physiological  conditions  which  determine 
the  circulatory  nature  of  the  intra-cranial  pressure  are  in 
no  way  altered  by  the  lack  of  bony  covering  over  the 
fontanelles,  for  the  intra-cranial  volume  is  still  defined 
within  strict  physiological  limits. 

Similarh',  in  the  fibrous  capsule  of  the  eyeball  the 
total  volume  is  likewise  a  fixed  physiological  amount,  and 
the  pressure  of  pui-ely  circulatory  origin. 

Directing  our  attention  from  the  general  consideration 
of  the  nature  of  the  intra-ocular  pressure  to  the  region  of 
the  optic  nerve  entrance,  we  find  here  a  condition  of 
affairs  which  emphatically  calls  for  that  complete  harmony 
which  I  maintain  exists  between  the  intra-ocular  and 
intra-cranial  pressures.  The  lamina  cribrosa  consists  of 
a  mere  framework,  which  supports  the  neural  and  vascular 
elements  as  they  pass  into  the  eye,  and  therefore  it  is 
the  weakest  area  in  the  corneo-scleral  envelope,  because 
it  has  absolutely  no  weight  of  pressure  to  sustain,  as  the 
same  pressure  exists  in  front  as  behind  it. 

Thus  it  follows  that  at  the  lamina  cribrosa  the  fibres 
of  the  optic  nerve  accompanied  by  the  central  arter}-  of 
the  retina  and  its  vein  simply  pass  from  the  level  of  the 
intra-cranial  pressure  within  the  vaginal  sheath  to  the 
exactly  similar  level  of  pressure  within  the  eye. 
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This  eqnilil)viuin  is  a  pliysiolog-ical  necessity,  not  merely 
to  allow  the  whole  visual  apparatus  in  the  eye  and  bi-iin 
to  work  under  similar  conditions  of  ])ressure,  but  equally 
essential  to  prevent  the  retinal  circulation,  especially  the 
venous  return,  from  being  interfered  with. 

The  existence  of  this  physiological  equilibrium  has, 
however,  been  completely  overlooked  by  the  originators 
of  the  numerous  mechanical  theories  of  choked  disc,  and 
yet,  I  suggest,  its  recognition  is  the  key  to  the  position. 

The  whole  argument  in  favour  of  the  circulatory  nature 
of  the  intra-ocular  pressure  can  be  summarised  in  the 
following  tabular  manner : 

Rigid  ci'anium. 

.'.  Total  intra-cranial  volume  fixed. 

.  • .   Intra-cranial  pressure  not  a  question  of  volume. 

Fluids  always  tend  to  lie  at  their  lowest  hydrostatic  level, 

and 
The  venous  pressure  is  the  lowest  circulatory  pressure, 

and 

Veins  are  elastic  and  not  rigid  tubes. 

.•.  In  the  rigid  cranium 

Intra-cranial  venous  pressure  =  Intra-cranial  pressui'e 

and 
Intra-ceanial  pressure  =  Intra-ocular  pressure 

Intra-ocular  pressui^e  =  Intra-ocular  venous  pressure 

.  • .   Intra-ocular  pressure  not  a  question  of  volume. 

.*.   The  corneo-sclera  acts  as  an  unyielding  envelope 

with  a  fixed  volume. 
There   is,  I    submit,  no   flaw  in   my  line   of    argument, 
though  I  admit  that  critics,  owing  to  preconceived  views, 
have  failed  to  grasp  their  logical  sequence. 

Pathological  Relationship    between    the    Ixtra-Ocular 
AND  Intra- Cranial  Pressures  in  Choked  Disc. 

The  manifestations  of  choked  disc  arise  when  the 
physiological    equilibrium    between    the    intra-ocular    and 
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intra-craiiiul  pressures  is  disturbed,  for  now,  while  the 
intra-ocuhir  pressure  is  noriual,  the  intra-cranial  ])i-essnre 
is  raised. 

To  appreciate  the  mechanical  origin  of  choked  disc  it  is 
most  desirable  to  realise  the  nature  and  the  mechanism  of 
production  of  the  direct  causal  agent — the  raised  intra- 
cranial pressure.  This  subject  would,  however,  take  us 
quite  outside  the  limits  of  a  single  paper,  and,  therefore, 
to  those  who  wish  to  study  this  aspect  of  the  case  I  would 
commend  them  to  Leonard  Hill's  article  in  the  last  edition 
of  Allbut  and  Rolleston's  Syt^tem  of  Medicine  (3). 

For  my  purpose  this  evening  it  will  be  sufficient  if  I 
emphasise  this  one  point,  that  a  pathological  increase  of 
intra-cranial  pressure  cannot  be  brought  about  by  an 
increased  volume,  for  the  total  cubic  capacity  of  the  rigid 
cranium  is  obviously  fixed. 

It  is,  unfortunately,  too  often  forgotten  that  such  terms 
as  volume,  mass,  etc.,  have  an  altogether  different  signifi- 
cance from  those  implying  force,  or  pressure,  though  in 
ophthalmic  literature  these  expi-essions  are  constantly  used 
indisci'iminately  as  if  synonymous  with  each  other. 

After  all,  fluids  are  incompressible,  and  a  pint  pot  can 
only  hold  a  ])int,  but  the  pressure  of  that  pint  can  be 
anything  we  choose  to  make  it. 

An  explanation  which  is  based  on  mechanical  principles 
must  comply  with  dynamic  laws,  or  it  is  no  explanation  at 
all.  Ophthalmologists  have  not,  up  to  the  present, 
attempted  to  distinguish  between  volume  and  pressure,  and 
the  result  is  manifest  in  a  confusion  of  thought  leading  to 
the  creation  of  false  conceptions. 

Tiie  condilioii  of  venous  engorgement,  and  of  .siceJUng 
(f  the  diyc,  which  together  complete  the  ophthalmoscopic 
picture  of  choked  disc,  are  both  a  jirimar}'  result  of  the 
abrupt  discontinuity  and  rnptui-e  of  the  physiological 
equilibrium  which  normally  exists  at  the  level  of  the 
lamina  cribrosa  between  the  intra-ocular  and  intra-cranial 
pressures. 

When  the   intra-crnninl  pressure   is  raised  the  cerebi-al 
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venous  pressure,  as  proved  by  Leonard  ]Iill,  mounts  to  the 
same  level,  for  naturally  the  circulation  could  not  other- 
wise be  completed.  Now,  as  the  optic  nerve  is  an  ex- 
tension from  tlie  brain,  and  its  sheath  opens  into  the 
meningeal  spaces,  increased  intra-cranial  prp,N-6?t7-e  (as 
distinct  from  volume)  is  transmitted  along  them.  In 
consequence  the  iutra-venous  pressure  throughout  the 
whole  neural  section  of  the  central  vein,  i.  e.  from  the 
lamina  cribrosa  to  its  exit  at  the  vaginal  sheath,  will 
mount  to  the  same  level  as  the  intra-cranial  pressure. 

This  portion  of  the  retinal  vein  behaves  in  exactly  the 
same  manner  as  the  cerebral  veins,  and  its  internal 
pressure  will  rise,  pa?-i  jjo.v.s?;,  with  the  increased  intra- 
cranial pressure. 

To  complete  the  retinal  circulation,  the  pressure  in  the 
intra-ocular  portion  of  the  vein  must,  therefore,  rise  to  the 
same  level  of  pressure  as  exists  within  the  optic  nerve, 
hence  the  retinal  venous  enoforgement. 

At  the  disc  the  venous  pressure  is  higher  than  the 
intra-ocular  pressure,  but  behind  the  lamina  cribrosa  the 
venous  pressure  is  the  same  as  the  raised  intra-cranial 
pressure,  and  the  venous  return  will  resemble  more  that 
in  a  rigid  tube. 

After  passing  out  of  the  vaginal  sheath  the  internal 
pressure  in  the  vein  will  again  be  higher  than  the  external 
pressure,  and,  therefore,  engorgement  must  be  present, 
though  no  sig-ns  of  this  need  be  expected  owing  to  the 
minute  size  of  the  vein,  and  the  free  venous  anastomosis 
in  the  orbit. 

The  swelling  of  the  disc  is  but  another  manifestation 
of  disturbed  equilibrium  between  the  intra-ocular  and 
intra-cranial  pressures. 

The  swelling  is  most  commonly  attributed  to  the  stasis 
of  the  retinal  lymph  flow  into  the  optic  nerve.  The 
existence  of  such  a  lymph  circulation  I  more  than  doubt. 

The  pressure  on  either  side  of  the  lamina  cribrosa  is, 
under  physiological  conditions,  the  same,  and,  therefore, 
the  film    of    flnid  enveloping  each   individual    nerve-fibre 
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must  proceed  by  diffusion,  and  tlicre  can  l)e  no  real  lyni])li- 
flow  either  from  or  into  the  eye. 

J3esides,  if  such  a  lymph  flow  from  the  retina  did  take 
place  and  its  stasis  was  the  cause  of  the  swelling  of  the 
disc,  one  would  not  expect  to  find  the  oedema  limited,  as 
it  essentially  is,  to   the  la^'er  of  nerve-fibres. 

But,  after  all,  the  most  important  consideration  telling 
against  the  views  of  a  stasis  of  retinal  lymph  is  the  fact 
that  fluids  always  tend  to  find  their  lowest  hydrostatic 
level.  The  pressure  of  the  fluids  behind  the  lamina 
cribrosa  is  higher  than  that  in  front  and  in  consequence 
they  tend  to  make  their  wa}'  along  and  between  the  nerve- 
fibres  into  the  now  lower  hydrostatic  level  of  the  eye,  so 
causing  the  oedema  and  swelling  of  the  disc. 

The  nerve-fibres  being  more  numerous  on  the  nasal 
side,  the  blurring  of  the  disc  so  produced  will  appear 
first  aud  tend  to  be  more  marked  on  this  side,  ])articu- 
larly  at  its  upper  or  its  lower  edge. 

Sir  Victor  Horsley  (4)  maintains  that  the  first  mani- 
festation of  swelling  of  the  disc  begins  on  the  upper 
and  nasal  quadrant,  and  I  would  suggest  that  the 
anatomical  basis  of  this  clinical  observation  lies  in  a 
thicker  grouping  here  of  the  large  nerve-fibres,  which 
have  to  sweep  round  the  macula  region  to  reach  the 
temporal   portion  of  the  retina. 

At  the  lower  edge  of  the  disc  there  is  a  similar  groiip- 
ing  for  the  same  purpose,  but  possibly  it  is  a  smaller  one, 
and  therefore  the  total  defect  produced  by  these  par- 
ticular bundles  of  swollen  nerve-fibres  will  not,  at  the 
outset,  be  quite  so  apparent  as  at  the  upper  edge  of  the 
disc. 

The  arching  forward  of  the  Inmiud  crihrofta  and  the 
ampidliform  axeelliiKj  of  the  vag'inaJ  .sheath  are  secondary 
results  caused  by  the  yielding  of  these  connective-tissue 
structures  before  the  increased  hydrostatic  pressure  which 
they  are  called  upon  to  support.  The  anterior  position 
and  the  form  of  the  vaginal  ectasia  is  due  to  the  fact  that 
(he    vaginal    sheath,  emerging   from  the  o])tic    foramen,  is 
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surrounded  by  tlie  common  origin  of  tlio  recti  muscles, 
but  as  the  muscles  begin  to  diverge  it  loses  their  support. 
Hence  the  so-called  hydrops  vagina3  appears  iinmediately 
behind  the  globe,  as  here  the  nerve-sheath  is  least 
supported. 

While  regarding  choked  disc  as  a  pure  pressure 
phenomena,  we  must  not  forget  that  the  disc  is  formed  of 
living  tissues,  which,  as  such,  will  react  to  altered  con- 
ditions of  cellular  life.  Hence  depending  in  each  case  on 
the  resultant  of  the  two  components — the  time  factor  and 
the  pressure  factor,  reaction  will  follow,  leading  to  infil- 
tration, degeneration,  and  atrophy. 

Before  concluding  I  Avould  remind  you  that  the  brain 
does  not  act  as  a  fluid  but  as  a  viscous  mass,  in  which, 
under  pathological  conditions,  genei'al  diffusion  of  hydro- 
static pressure  is  still  further  prevented  by  the  tense 
unyielding  structures  of  the  falx  cerebri  and  tentorium 
cerebelli. 

The  viscous  nature  of  the  brain  mass  has  a  most 
important  bearing  on  the  clinical  appearance  as  well  as  on 
the  experimental  production  of  choked  disc. 

Thus  under  certain  clinical  conditions,  depending  in 
each  case  on  the  nature  and  position  of  the  exciting  cause, 
the  pressure  in  one  cerebral  hemisphere  and  therefore 
corresponding  optic  nerve  and  sheath  may  rise  above  that 
on  the  other  side,  thereby  producing  the  ipsolateral  mani- 
festation of  choked  disc. 

On  the  experimental  side  the  neglect  of  not  taking 
into  consideration  the  viscosity  of  the  brain  mass 
is  responsible  for  the  wrong  conclusions  drawn  by 
some  observers  from  apparently  discordant  experimental 
results  (5). 

Pressure  may  be  experimentally  applied  to  the  brain, 
3'et,  if  such  pressure  be  not  evenly  distributed  through- 
out the  viscous  intra-cranial  contents,  it  may  fail  to  reach 
the  optic  nerves,  and  then  choked  disc  cannot  be  expected, 
as  the  equilibrium  on  either  side  of  the  lamina  cribrosa 
has  not  been  disturbed. 
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A  better  understanding  of  tlie  ])li3'siology  and  patho- 
logy of  the  intra-cranial  jiressure  is,  after  all,  of  prime 
importance,  if  experimental  results  are  going  to  assist  in 
the  interpretation  of  the  pathogenesis  of  choked  disc. 

Conclusions. 

(1)  The  intra-ocular  and  intra-cranial  pressures  ai'e 
under  physiological  conditions  similar  in  nature  as  in 
level,  and  choked  disc  is  a  manifestation  of  a  disturbed 
equilibrium  between  these  two  pressures. 

(2)  When  the  intra-cranial  pressure  is  raised,  the  cere- 
bral venous  pressure  mounts  to  the  same  level,  and  therefore 
the  pressure  in  the  neural  portion  of  the  retinal  vein  like- 
wise rises,  hence,  to  complete  the  retinal  circulation,  the 
pressure  in  the  intra-ocular  portion  must  rise  j^^^''^  "pasmi, 
thereb}"  producing  the  retinal  venous  engorgement. 

(8)  As  fluids  tend  to  lie  at  the  lowest  hydrostatic  level 
and  as  the  hA'drostatic  pressure  behind  the  lamina  cribrosa 
is  greater  than  that  in  front,  fluids  pass  forwards  into  the 
now  lower  hydrostatic  level  of  the  e3'e,  and  so  cause 
swelling  of  the  disc. 

(4)  The  arching  forward  of  the  lamina  cribrosa  and  the 
so  called  hydrops  vaginae  represent  a  yielding  of  those 
structures  to  the  increased  hydrostatic  pressure  they  are 
called  upon  to   support. 

(5)  As  the  brain  acts  as  a  viscous  and  not  a  fluid  mass, 
and  further,  as  the  rigidity  of  the  falx  and  tentorium 
tends  to  hinder  general  diffusion  of  h^'di-ostatic  pressure,  the 
pressure  in  one  cerebral  hemisphere  and  corresponding 
optic  nerve  may  rise  above  that  in  the  other,  thereby 
accounting  for  the  ipsolateral  feature  of  choked  disc. 
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(4)  Victor  Horsley. — Brit.  Med.  Journ.,  March  5tli, 
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(5)  F.  ScHiECK. — Experimental  Studies  njwn  the 
Genesis  of  Clwlced  Disc,  Report  of  Heidelberg  Congres,s, 
1910,  reviewed  in  the  Ophthnlmoscope,  vol.  ix,  p.  735. 

{December  Uth,  1911.) 

Mr,  J.  Herbert  Parsons  did  not  think  that  silence 
oug'ht  to  give  consent  to  Dr.  Henderson's  theory  of  the 
pathogenesis  of  choked  disc.  He  could  not  accept  the 
syllogism  which  was  presented  in  the  diagram  Dr. 
Henderson  had  placed  before  the  Society.  On  the 
grounds  of  pure  logic  he  did  not  think  the  argument 
embodied  in  that  diagram  held  good.  Given  that  the 
corneo-scleral  envelope  was  rigid^  then  according  to  our 
present  ideas  of  the  physical  conditions  of  the  intra- 
ocular circulation,  the  intra-ocular  pressure  would  be 
equal  to  the  intra-ocular  venous  pressure.  Such  experi- 
mental evidence  as  there  was  had  shown  that  the  corneal 
sclera  was  not  an  absolutely  rigid  envelope.  Dr. 
Henderson,  in  his  book,  had  criticised  various  remarks 
which  the  speaker  had  made  on  the  subject,  but  he  had 
not  produced  any  experimental  evideilce  whatever,  and 
had  contented  himself  with  the  mere  statement  as  to  the 
identity  between  intra-ocular  pi-essure  and  the  intra-ocular 
venous  pressure.  There  was  no  experimental  evidence  to 
prove  that  the  corneal  sclera  was  a  rigid  envelope,  and 
such  evidence  as  they  had  from  other  sources  Avas  in 
favour  of  the  view  that  it  was  not  a  rigid  envelope.  It 
might  be  correct  to  say  that  under  low  pressure  the 
envelope  of  the  eye  was  practically-  rigid.  Dr.  Henderson 
had  objected  to  the  apparent  paradox  in  the  speaker's 
statement   in   one  place  that  the  cornea  was  practically  a 
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rigid  envelope,  and  in  anotlier  place  that  between  certain 
degrees  of  pressure  considerable  difference  in  the  capacity 
of  the  globe  was  manifest.  It  was  largely  a  question  of 
the  use  of  words.  Under  these  low  pressures,  although  a 
very  slight  alteration  of  volume  might  occur,  one  was 
justified  in  saying  that  the  wall  of  the  globe  was  practi- 
cally rigid,  and  under  those  circumstances  the  mechanical 
factors  which  Dr.  Henderson  advanced  were  undoubtedly 
true,  but  to  run  this  mechanical  theory  to  its  logical 
conclusions  without  taking  into  consideration  anything 
but  this  purely  physical  property  of  pressure  and  volume 
was  going  much  too  far.  One  might  apply  such 
mechanical  models  as  Dr.  Henderson  had  done  for 
illustrating  certain  points  of  this  nature,  but  conclusions 
could  not  be  deduced  from  them  with  any  degree  of 
certainty,  or  to  throw  any  stress  upon  results  of  such 
pure  deduction.  The  only  thing  to  do  was  to  go  straight 
to  the  living  tissues  and  see  what  ha])pened.  He  did 
not  believe  that  a  purely  physical  explanation  could  be 
given  either  of  glaucoma  or  of  the  question  of  increased 
intra-cranial  pressure.  One  must  take  physiological 
matters  into  account,  and  it  was  out  of  the  question  to 
reduce  these  things  to  a  purely  mechanical  basis.  Even 
with  regard  to  Dr.  Leonard  Hill's  experiments,  beautiful 
as  they  were,  the  conditions  were  crude — not  in  a  sense 
that  conveyed  any  reflection  upon  the  experimenter.  They 
doubtless  proved  his  main  thesis,  but  in  his  (the  speaker's) 
opinion  the  experimental  methods  were  not  sufficiently 
delicate  to  prove,  for  example,  that  vaso-motor  changes 
Avere  impossible  inside  the  cranium.  Vaso-motor  changes 
were  known  to  occur  within  the  ej'eball,  and  j«o  far 
militated  against  Dr.  Thomson  Henderson's  theory.  It 
was  impossible  to  enter  into  a  detailed  criticism  of  the 
many  points  raised  by  the  ]iaper.  It  was  sufficient  to 
say  that  he  did  not  accejit  Dr.  Henderson's  fniulamental 
point  that  the  wall  of  the  globe  was  an  absolutely  rigid 
envelope  of  fixed  volume. 

Mr.  Leslie  Paton  said  that  so  far  as  he  could  see  Dr. 


94  THE    PATHOGKNESIS    OF    CHOKED    DISC. 

Thomson  Henderson's  paper  was  a  return  to  the  early 
hypothesis  of  Schmidt-Kinipler  published  in  the  sixties, 
only  modified  by  an  application  of  the  principles  of  intra- 
cranial venous  circulation  published  by  l)v.  Leonard  Hill 
in  1896.  It  was  certain  to  one  who  had  worked  for  any 
time  on  the  subject  that  the  swelling  of  the  disc  and  the 
changes  that  took  place  therein  could  not  be  the  result  of 
venous  congestion  alone.  Of  course,  the  explanation  of 
the  rise  of  venous  pressure  as  advanced  by  Dr.  Leonard 
Hill  and  adopted  by  Dr.  Henderson  was  a  very  beautiful 
and  probably  a  true  explanation,  but  rise  of  venous 
pressure  alone  was  not  sufficient  to  account  for  the 
phenomenon  of  choked  disc.  He  need  only  quote  the  case 
of  thrombosis  of  the  central  vein,  where  there  was  often 
no  swelling  at  all,  although  the  venous  congestion  must 
be  great.  In  the  congestion  of  the  whole  venous  system 
of  the  neighbourhood,  which  was  found  in  cases  of 
cavernous  sinus  thrombosis,  only  19  per  cent,  of  the 
observed  cases  showed  any  change  in  the  optic  disc  or 
retina,  yet  venous  congestion  was  bound  to  be  very 
mai'ked  indeed.  That  factor  alone,  the  raised  venous 
jDressure,  was  quite  insufficient  to  explain  the  occurrence 
of  choked  disc.  There  certainly  must  be  a  second  factor  in 
the  shape  of  the  blockage  of  lymph  drainage,  which  played 
at  least  as  important  a  part  in  choked  disc  as  the  blockage  of 
the  venous  drainage  of  the  eye.  Of  course,  a  paper  of  this 
kind,  which  was  purely  a  deductive  paper  with  no  experi- 
mental or  pathological  evidence  to  back  it,  was  rather 
difficult  to  criticise.  He  asked  Dr.  Thomson  Henderson 
in  what  proportion  of  the  cases  of  optic  neuritis  he  had 
examined  he  had  seen  any  arching  forward  of  the  lamina 
cribrosa.  [Dr.  Henderson  said  that  he  put  this  forward 
only  as  a  secondary  manifestation.]  Mr.  Paton,  continuing, 
said  that  he  had  examined  over  sixty  eyes  in  cases  of 
optic  neuritis,  and  in  only  one  was  there  a  slight  arching 
forward  of  the  posterior  fibres  of  the  lamina  cribrosa. 
Ordinarily  the  ai'ching  forward  was  entirely  limited  to 
the    anterior    fibres,    the    ^:)ar.s-    choroidalis,    but,    if    Dr. 
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Henderson^s  views  were  correct,  this  condition  would 
involve  tlie  whole  lamina.  In  the  last  part  of  his  paper  he 
had  brought  forward  a  theoretical  explanation  of  the  ipso- 
laterality  of  choked  disc  in  cerebral  tumours.  At  the 
founding  of  the  Royal  Society  in  the  days  of  King 
Charles,  the  King  suggested  to  his  wise  men  that  they 
should  endeavour  to  explain  why  it  was  that  if  a  gold 
fish  were  placed  in  a  bowl  already  full  to  the  brim  with 
water  none  of  the  water  overflowed.  The  matter  exercised 
scientific  minds  for  a  long  time,  until  at  length  one 
ingenious  gentleman  suggested  that  it  should  be  tried, 
and  that  the  gold  fish  should  be  placed  in  the  bowl. 
Before  they  sought  to  get  an  explanation  of  the  ipso- 
laterality  of  optic  neuritis  in  cases  of  cerebral  tumour,  it 
would  be  a  Avell-advised  plan  to  ascertain  whether  the 
optic  neuritis  Avas  ipso-lateral.  He  did  not  think  there 
was  such  a  thing  as  ipso-laterality  in  cases  of  cerebral 
tumour.  In  about  50  per  cent,  of  his  own  cases  it  was 
impossible  to  find  any  difference  between  optic  neuritis  in 
one  eye  and  in  the  other.  In  25  per  cent,  it  was  greater 
on  the  side  of  the  tumour,  and  in  the  remaining  25  per 
cent,  it  was  greater  on  the  opposite  side.  He  did  not 
think  it  was  worth  while  to  seek  a  theoretical  explanation 
as  to  why  ipso-laterality  was  a  rule,  when  in  reality  it 
was  not  a  rule. 

Dr.  Gordon  Holmks  thought  it  remarkable  that  when 
views  such  as  those  promulgated  by  Dr.  Henderson  were 
placed  before  a  scientific  society  the  facts  should  not  be 
put  forward  too.  Dr.  Henderson  might  say  that  he  had 
put  the  case  forward  in  his  book  on  "  Glaucoma."  The 
speaker  had  looked  through  the  book,  yet  the  only 
reference  he  could  find  to  experimental  results  was  in 
six  lines  devoted  to  the  investigations  upon  dogs  under 
chloroform.  He  thought  it  a  great  pit}'  that  these  ex- 
periments were  not  published  in  detail.  The  only  other 
point  he  would  add  to  the  criticisms  of  Mr.  Parsons  and 
Mr.  Paton  was  this  :  Dr.  Henderson  attributed  optic 
neuritis  to  a  disassociation  between  intra-ocular  and  intra- 
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cranial  pressure  ;  now,  there  are  conditions  in  wliicli  the 
tension  of  the  eye  falls  very  low,  as  in  ii-ido-cyclitis,  so 
that  there  must  be  a  considerable  difference  between  the 
intra-ocular  and  the  intra-cranial  pressures,  and,  there- 
fore, the  state  on  which  Mr.  Henderson  believes  optic 
neuritis  depends ;  and  yet  it  does  not  occur  in  these 
conditions.  He  thought  it  regrettable  that  the  question 
of  the  greater  ipso-laterality  of  the  optic  neuritis  had  not 
been  considered  more  rationally.  Taking  for  granted 
everything  that  Mr.  Henderson  had  advanced  to  show 
that  there  can  be  a  pressure  discontinuity  between  the 
two  hemispheres  of  the  brain,  the  question  arises.  Is  this 
going  to  explain  the  alleged  ipso-laterality  ?  This 
pressure  discontinuity  must  depend  chiefly  on  the  resist- 
ance the  falx  cerebri  offers  to  the  transmission  of  tension, 
but  tlie  falx  does  not  approach  the  neighbourhood  of  the 
optic  foramina,  and  one  cannot  consequently  expect  that 
the  pressure  at  the  exit  of  one  optic  nerve  to  be  greater 
than  that  at  the  exit  of  the  other,  even  though  the  brain 
be  a  viscous  mass.  But  it  is  a  well-known  fact  that  a 
considerable  quantity  of  fluid  always  lies  around  the  optic 
chiasma,  and  at  the  base  of  the  brain  in  this  region,  aud 
as  pi'essure  discontinuity  cannot  exist  in  a  fluid,  there 
must  be  the  same  pressure  at  the  opening  of  each  optic 
foramen,  and  consequently  in  each  optic  sheath.  This 
consequence  is  inevitable,  unless,  as  Saenger  assumes,  the 
brain  presses  down  on  and  blocks  the  optic  foramina  ; 
then  the  intra-cranial  pressure  cannot  be  transmitted  to 
the  sheath,  and  the  factors  on  which  Mr.  Henderson 
assumes  optic  neuritis  depends  cannot  exist. 

Dr.  Thomson  Henderson,  in  reply,  said  that  for  ex- 
perimental proof,  perhaps  Dr.  Gordon  Holmes  and 
Mr.  Paton  would  refer  to  Schieck's  paper,  which  had 
been  reviewed  by  Dr.  Harrison  Butler  in  I'he  Ophthal- 
moscope (vol.  ix,  p.  735).  The  author  of  that  paper 
succeeded  in  getting  ipso-laterality  experimentally.  With 
regard  to  Mr.  Parsons's  strictures.  Professor  Fuchs 
(Text-book,    4th     English    edition,    p.    3)    described    the 
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corneo-sclera  as  rigid,  although  regarding  the  intra- 
ocular pressure  as  a  question  of  volume.  He  would  like 
to  ask  Mr.  Parsons  whether  he  believed  that  fluids  lay  at 
their  lowest  hydrostatic  level,  and  transmitted  their 
pressure  equally  in  all  directions.  [Mr.  Parsons  said  that 
lie  had  already  admitted  the  logic  of  Dr.  Henderson's 
reasoning,  provided  only  that  his  fundamental  assertion 
were  of  proved  validity.]  Continuing,  Dr.  Henderson 
asked  if  Mr.  Parsons  would  admit  that  veins  were  elastic 
tubes,  and  that  the  venous  pressure  in  the  eye  and  the 
brain  w^as  the  lowest  circulatory  pressure,  and  concluded 
by  saying  that  a  recognition  of  his  fundamental  facts  was 
all  that  he  required. 


15.  Notes  on  three  casf^s  of  ulcer  of  the  cornea,  combined  icith 
painful  yjja-yj/i  of  the  sphincter  pupillie. 

By  Adoli'H  Bronner,  M.D.  (Bradford). 

The  cases  which  I  am  recording  demonstrate  a  peculiar 
type  of  ulcer  of  the  cornea,  which  is  often  overlooked.  I 
refer  to  cases  of  superficial  ulcer  of  the  cornea,  generally 
traumatic,  rarely  infiltrated,  with  very  severe  photophobia, 
and  pain  in  the  eye  (often  also  pain  in  the  forehead  and 
cheek),  which  resists  all  methods  of  treatment  for  long 
periods  of  time — weeks  or  even  months.  The  pupil  of  the 
affected  eye  does  not  dilate  with  atropine ;  in  some  cases 
the  pupil  of  the  other  eye  does  not  dilate  fully,  and  only 
acts  slightly  to  light.  Applications  of  carbolic  acid, 
galvano-cautery,  dionine,  atropine,  etc.,  fail  to  cure  the 
ulcer  or  relieve  the  pain  and  photophobia.  An  iridec- 
tomy at  once  relieves  the  pain,  and  the  ulcer  heals 
rapidly. 

W.  M.  R — ,  a?t.  26  years,  was  seen  at  the  hospital  on 
October  30th,  1911.  For  three  weeks  he  had  had  severe 
pain  in  the  left  eye,  and  also  in  the  forehead  and  side  of  face, 
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with  well-marked  photopliobia.  He  tliinks  that  lie  got 
something  into  his  eye,  but  is  not  quite  sure.  He  has 
been  using  atropine  drops  and  boric  acid  lotion.  There 
was  a  superficial  ulcer  of  the  cornea  (which  readily 
coloured  Avith  fluorescin),  slight  ciliary  congestion,  the 
pupil  was  small,  and  did  not  dilate  after  the  application 
of  2  per  cent,  atropine  ointment.  No  micro-organisms 
were  found.  Carbolic  acid  was  applied,  2  per  cent. 
Atropine  ointment,  zinc  and  boric  acid  lotion  and  hot 
fomentations  were  prescribed.  He  returned  on  November 
10th.  For  two  days  after  the  application  of  the  carbolic 
the  pain  in  the  eye  and  head  had  been  slightly  better,  but 
severe  since  then.  He  was  admitted  in-patient.  The  iris, 
examined  by  a  strong  lens,  showed  thickening,  but  was 
not  discoloured;  thei-e  were  no  abnormal  vessels,  no  lymph 
on  anterior  capsule  of  lens  ;  the  aqueous  was  clear.  There 
was  still  a  small  superficial  ulcer  of  the  cornea,  perhaps 
slightly  more  infiltrated  than  when  first  seen  ;  the  pupil 
was  only  partial!}'  dilated,  and  the  pain  and  photophobia 
were  as  severe  as  ever,  not  continuous,  but  varied  very 
much. 

Carbolic  acid  was  again  applied,  and  two  per  cent, 
atropine  ointment  every  two  hours.  Dionine  drops  and 
hot  fomentations  were  ordered.  The  pupil,  however, 
would  not  dilate  and  the  pain  persisted.  The  pupil  of 
the  riofht  eve  acted  onlv  slio-htlv  to  light  and  accommo- 
dation,  and  did  not  dilate  fully  with  atropine. 

On  November  21st  an  iridectomy  was  performed.  The 
following  day  the  pain  was  much  less.  The  pupil  dilated 
fully,  there  was  no  lymph  on  the  anterior  capsule,  and  in 
four  days  the  ulcer  had  healed. 

J.  F — ,  tet.  49  years,  was  struck  on  the  right  eye  uitli  a 
small  piece  of  wood  on  June  7th,  1910.  When  seen  two 
days  later  there  was  a  small  ulcer  on  the  outer  border  of 
the  cornea,  with  well-marked  ciliary  congestion.  There 
was  severe  pain  and  photophobia.  Atropine  did  not 
dilate  the  pupil.  Atropine  drops  and  boric  acid  lotion 
were  ordered.      He  returned  on  June  18th.      He  still  com- 
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plained  of  very  severe  pain  in  the  eye  and  forehead. 
The  ulcer  was  smaller  and  not  infiltrated.  Carbolic  acid 
was  applied,  and  also  2  per  cent,  atropine  ointment 
every  two  hours ;  hot  fomentations.  The  pain  persisted  ; 
the  pupil  did  not  dilate.  Atropine  ointment  was 
accidentally  applied  to  the  left  eye,  and  to  my  great 
surprise  the  pupil  of  that  eye  did  not  dilate  fully.  The 
ulcer  seemed  to  be  healing,  but  the  intense  pain  con- 
tinued. Patient  insisted  upon  going  home  on  June  20th. 
He  returned  again  in  August.  There  had  been  per- 
sistent pain  ever  since.  The  ulcer  was  smaller,  not 
infiltrated,  and  readily  coloured  by  lluorescin.  The 
pupil  was  still  small,  and  not  dilated,  I  thought  there 
must  be  some  iritis,  with  adhesions,  and  I  performed 
iridectomy  on  August  loth.  The  next  day  the  ]iiiin  had 
disappeared,  and  in  four  days  the  ulcer  had  healed.  The 
pupil  dilated  fully,  there  were  no  posterior  synechia?,  and 
only  a  very  little  lymph  on  the  anterior  capsule. 

M.  J — ,  agt.  56  years,  first  seen  March,  1910.  He  had 
been  scratched  in  the  right  eye  by  his  grandchild  a  few 
weeks  before,  and  had  had  severe  pain  in  the  eye  ever 
since.  There  was  a  central  superficial  nicer  of  the 
cornea,  with  slight  ciliary  congestion.  Much  photophobia 
and  pain  in  the  forehead  and  cheek.  Boric  acid  lotion 
and  atropine  drops  were  ordered.  He  returned  in  three 
weeks.  There  was  still  a  central  corneal  ulcer.  The  pain 
had  been  as  bad  as  ever.  Carbolic  acid  was  applied  to 
the  ulcer.  Slight  im])rovement  for  two  days.  Then 
the  cautery  was  used.  This  relieved  the  pain  for  three  or 
four  days.  The  pupil  was  still  small.  He  went  home, 
and  returned  in  June.  The  pain  was  as  bad  as  ever. 
The  ulcer  of  the  cornea  was  slightly  smaller,  and 
coloured  easily  by  fluorescin.  Xo  infiltration.  The 
pupil  was  small.  The  iris  seemed  to  be  rather  thickened. 
I  performed  iridectomy,  and  the  pain  disappeared  the 
next  day.  The  ulcer  healed  rapidly.  There  were  in 
this  case,  as  in  the  former,  no  synechia?. 

The   peculiarity    of  these    cases  is    that    the    ulcer   is 
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superficial,  often  traumatic,  generally  not  infiltrated,  and 
does  not  heal,  in  spite  of  the  usual  methods  of  treatment, 
for  several  weeks,  or  months.  The  pain  and  photo]^hobia 
are  also  more  severe  and  more  intermittent  than  usual, 
and.  at  once  cease  after  iridectomy.  The  chief  peculiarity, 
however,  is  the  fact  that  the  pupil  does  not  dilate  with 
atropine,  and  that  often  the  pupil  of  tlie  otlier  eye  does 
not  act  as  readily  as  usual.  The  fact  that  the  iris  is  not 
infiltrated,  that  there  is  no  lymph  on  the  anterior  capsule, 
and  that  the  pu])il  dilates  after  the  iridectomy,  proves 
that  there  has  been  no  severe  iritis.  Probably  the 
unusual  symptoms  are  due  to  neuritis  of  the  nerve-end- 
ings in  the  cornea,  which  cause  reflex  spasm  of  the 
constrictor  pupilhe  muscle,  and  that  this  in  turn  possibly 
prevents  the  ulcer  from  healing.  A  similar  condition 
possible  exists  in  those  peculiar  cases  of  so-called  kera- 
talgia,  in  which,  after  slight  abrasion  of  the  epithelium, 
there  is  severe  intermittent  pain  in  the  cornea  for  long 
periods  oF  time  after  the  ulcer  has  healed. 

Dr.  Morax  published  some  similar  cases  last  year,  and  he 
says  the  condition  is  similar  to  that  of  fissui-a  ani.  He 
calls  this  particular  form  of  ulcer  ''ulcus  sphincteralgicum." 
Morax  has  examined  microscopically  the  piece  of  iris 
removed  by  the  iridectomy,  and  found  it  absolutely 
normal,  thus  proving  that  there  had  been  no  iritis, 
although  the  ulcer  had.  persisted,  in  that  particular  case, 
for  several  Aveeks. 

T  can  call  to  mind  several  similar  cases  which  I  have 
seen  in  past  years,  in  which  I  did  not  perform  iridectomy, 
and  in  which  the  pain  and  ulcer  persisted  for  long  periods 
of   time. 

These  cases  are,  I  believe,  much  more  common  than  is 
generally  supposed,  and  they  drift  from  one  hospital  and 
from  one  consultant  to  another,  and  it  is  therefore  very 
difficult  to  follow  them  up  and  they  are  overlooked. 

{Decemher  Uth,  1911.) 

Mr.  Richardson  Cross  pointed  out   that  an  iridectomy 
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was  a  very  serious  interference.  He  quite  realised  the 
type  of  case  to  Avhich  Dr.  Bronner  alluded.  He  would 
be  inclined,  instead  of  making  this  radical  excision,  to  do 
sclerotomy  or  to  tap  the  eye  if  the  cautery  or  application 
of  nitric  acid  was  of  no  service.  Years  ago  Mr.  Stokes 
read  a  paper  before  the  British  Medical  Association  on 
excision  of  the  knee-joint,  and  he  practically  advocated 
doing  early  excision  upon  what  seemed  almost  healthy 
joints  in  order  that  disease  might  be  arrested  in  its  early 
stages.  Mr.  Cross  could  not  advise  such  measures,  and 
advocated  incision  only.  Confronted  with  cases  such  as 
had  been  described  by  Dr.  Bronner  he  would  merely  tap 
the  eve.  He  would  not  care  to  recommend  to  the  vouno-er 
men  in  tlieir  speciality  a  resort  to  iridectomy  in  all  cases 
that  were  at  all  difficult.  Every  other  means  should  be 
tried  first,  though  Dr.  Bronner's  cases  showed  its  value  as 
a  last  resort. 

Dr.  T.  Haruison  Butler  (Coventi-y)  said  that  in  almost 
every  serious  case  of  ulcer  which  he  had  failed  to  cure  by 
other  means  he  had  obtained  a  favourable  result  by  means 
of  Saemisch  section.  Hitherto  he  had  supposed  that  the 
raisoit  d'etre.oi  such  treatments  was  based  ])artly  on  the 
draining  of  the  layers  of  the  cornea,  but  since  reading  a 
paper  by  Zer  Nedden  he  was  inclined  to  accept  the  view 
that  the  alteration  of  the  biochemical  character  of  the  fluid 
in  the  anterior  chamber  had  much  to  do  with  it.  He  would 
have  been  sorry  to  do  an  iridectomy  in  any  of  these  cases. 

Dr.  Bronner,  in  reply,  said  that  he  had  applied  the 
cautery  in  one  of  the  cases,  and  it  did  no  good.  He  did 
not  mean  to  suggest  that  one  should  do  an  iridectomy  in 
every  case  of  corneal  ulcer.  The  cases  he  had  brought 
forward  were  not  ordinary  cases  of  septic  ulcer.  There 
was  only  a  superficial  ulcer,  not  infiltrated,  and  the  reason 
why  it  did  not  heal  was  probably  due  to  a  neuritis  of  the 
small  corneal  n(?rves,  and  to  the  spasm  of  the  constrictor 
pupilliB  muscle,  and  therefore  it  would  seem  out  of  place 
to  use  eserine  drops  as  had  been  suggested  by  one  of  the 
speakers.       An    iridectomy    removed    the    spasm   of    the 
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muscle,  and  this  was  probably  the  reason  why  tlio  ]>ain 
ceased  and  the  ulcer  healed.  These  cases  were  of  an 
entirely  different  nature  to  those  of  septic  ulcer  of  the 
cornea  and  required  different  treatment. 


10.   A  new  test  for  colour-hlindness. 
By  F.  W.  Edridge-Gkeen. 

Amongst  the  tests  for  colour-blindness  pseudo-iso- 
chromatic  methods  have  occupied  a  first  place.  If  cases 
of  colour-blindness  were  identical  these  methods  would  be 
more  reliable  than  they  are.  Cases  of  colour-blindness, 
however,  differ  ;  in  fact,  it  is  difficult  to  find  two  cases 
exactl}'^  alike.  For  instance,  if  a  pseudo-isochroraatic 
match  be  found  for  one  dichromic  and  letters  of  the  one 
colour  be  printed  on  a  backg-round  of  the  confusion  colour 
he  will  not  be  able  to  read  them.  Another  dichromic, 
however,  may  be  able  to  read  these  latters  (piite  easily. 
For  instance,  he  may  have  much  greater  shortening  of 
the  red  end  of  the  spectrum,  and  the  subtraction  of  the 
red  rays  from  one  colour  will  make  that  colour  much 
darker  than  the  other  colour  of  confusion.  On  account 
of  the  fact  that  simultaneous  contrast  is  increased  in  the 
coloui'-blind,  it  is  necessary  that  both  colours  of  confusion 
should  correspond  to  two  points  well  within  the  mono- 
chi'omatic  regions  of  the  observer.  These  are  the  main 
objections  to  pseudo-isochromatic  tables  if  we  exclude  the 
extreme  difficulty  of  accurately  producing  them.  Quite 
apart  from  this,  the  fact  that  the  two  colours  are 
regarded  as  identical  by  the  colour-blind  can  be  utilised 
in  a  far  easier  and  more  satisfactory  manner. 

If  we  have  a  number  of  coloured  objects  in  which  the 
confusion  colours  of  the  colour-blind  are  accurately  repre- 
sented, the  colour-blind,  by  classifying  or  applying  the 
same  name  to  coloured  objects  which  are  plainly  dis- 
criminated by  the  normal-sighted  as  dissimilar,  immediately 
betray  their  defect. 
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Tlie  method  which  I  am  now  about  to  describe  is  that 
of  my  Cla.ssitication  Test"^ ;  whilst  not  intended  to  replace 
my  lantern,  it  forms  a  ready  means  of  detecting  the 
colour-blind.  The  test  consists  of  a  number  of  coloured 
beads,  in  which  every  variety  of  confusion  colour  of  the 
colour-blind  is  Avell  represented,  and  a  box  with  four 
compartments,  into  which  the  beads  can  be  dropped. 
The  aperture  to  each  of  the  compartments  is  such  that 
the  observer  cannot  see  the  bead  after  it  has  been  dropped 
in  the  box.  The  four  compartments  of  the  box  are  labelled 
Bed,  Yellow,  Green,  and  Blue. 

Directions  for  conducting  the  tt-st. — The  examinee  is 
told  to  pick  out  from  the  beads  in  front  of  him  on  the 
Avhite  porcelain  lining  of  the  box  all  those  that  are  red, 
keeping  as  nearly  as  possible  to  the  exact  hue,  but  select- 
ing those  that  are  lighter  or  darker  of  the  same  colour, 
and  to  drop  them  one  by  one  into  the  compartment 
labelled  red.  He  then  goes  through  the  same  process 
with  the  three  other  colours ;  he  is  not  allowed  to  com- 
pare the  colours  directly,  but  must  select  them  entirelv 
according  to  the  name  which  he  gives  to  the  colour.  It 
will  be  found  that  Avhilst  the  normal-sighted  are  able  to 
select  the  correct  colours  with  the  greatest  ease,  the 
colour-blind  will  make  their  characteristic  mistakes.  This; 
test,  like  the  lantern,  will  detect  cases  of  colour  scotoma 
as  well  as  those  of  ordinary  colour-blindness. 

The  test  is  made  by  Meyrowitz,  1a,  Old  Bond  Street. 

{December  14th,  1911.) 

Mr.  C.  Dkvereux  Marshall  thought  that  Dr.  Edridge- 
Green's  instrument  represented  a  considerable  advance  in 
accuracy  of  testing,  particularly  witli  regard  to  its  pro- 
vision for  all  the  necessarv  colours  which  a  candidate 
could  reasonably  be  expected  to  name.  It  seemed  to  him 
that  the  test  was  quite  one  of  the  nicest  at  present 
available. 

*  Uunterian  Lectures  on  Colour-Blindness  and  Colonr  Vision.      Kog^an, 
Paul  and  Co.,  19]1,  p.  66. 
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17.  A  case  of  nuclear  j)aralysis  of  the  sixth  nerve,  foUowiiKj 
acute  iwlio-encei)halomyelitis. 

By  R.  Affleck  Gkeeves. 

The  patient  is  a  boy,  a3t.  5  years,  liithorto  healthy. 
Two  months  ago  he  was  suddenly  taken  ill  with  vomiting 
and  rise  of  temperature  to  103"  F.  He  lay  passively  in 
bed,  taking  no  notice  of  anything.  On  the  second  day 
the  tempei-ature  was  101°  F.,  and  the  ])atient  had  a 
severe  attack  of  epistaxis.  There  was  also  slight  sore 
throat.  He  was  noticed  to  move  his  eyes  in  a  peculiar 
manner.  On  the  third  day  the  temperature  was  normal, 
and  on  the  fifth  day  the  patient  was  able  to  sit  up,  but 
seemed  to  be  mentally  deficient  ;  it  was  also  noticed 
definitely  that  he  squinted.  Neither  the  mental  condition 
nor  the  squint  improved,  and  he  Avas  brought  to  Moor- 
fields  a  month  later.  He  was  then  unable  to  move  the 
right  eye  beyond  the  middle  line  to  the  outer  side. 
Conjugate  deviation  to  the  right  was  lost,  but  converg- 
ence was  retained,  and  on  covering  the  right  eye  the 
movements  of  the  left  were  found  to  be  normal.  All  other 
movements  of  the  right  eye  were  normal.  Pupillary 
reactions  Avere  normal,  and  there  Avere  no  other  paralyses 
or  abnormalities  of  the  nerA'ous  system. 

Since  the  patient  Avas  first  seen  a  month  ago,  both  his 
mental  condition  and  poAver  of  moving  the  right  eye  out- 
Avards  have  improved.  He  can  now  move  the  eye  to  the 
rigfht  to  an  almost  normal  extent,  but  there  is  still  slight 
limitation  of  movement  outAvards. 

The  case  is  interesting  in  that  the  paralysis  is  a  nuclear 
one.  Dr.  Grainger  Stewart  kindly  saAv  the  case  and 
agreed  Avith  the  diagnosis  of  polio-encephalomyelitis. 

[Card  specimen.      Decemher  14^//,  1911.) 

Dr.  Gordon  Holmes  related  the  case  of  a  child  in 
Avhoni,    about    a   fortnight    before    examination,    a   squint 
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had  suddenly  appeared,  and  examination  showed  a  com- 
plete paralysis  of  the  right  external  rectus.  He  thought 
that  considering  the  history  and  the  absence  of  other 
signs  of  nervous  disease,  one  could  safely  exclude  a 
tumour  of  the  pons,  a  local  meningitis  and  other  common 
causes  of  sixth  nerve  paralysis,  and  regard  the  case  as 
probably  one  of  polio-encephalitis.  But  soon  after  the 
child  developed  in  addition  palsy  of  the  right  side  of  the 
face  and  of  the  left  limbs,  and  died  witliin  a  few  months 
of   a  large  tubercular  tumour  of  the  p<;ins. 


18.    Case  of  "  retinitis  circinata  " ;  disappearance  of  sym- 
pttoras  in  one  year. 

By  X.  Bishop  Harmax. 

A.  M — ,  female,  a^t.  4-4  years,  attended  Mr.  Treacher 
Collins's  clinic  at  Moorfields  in  October,  1910.  She  had 
a  chronic  blephai-itis  of  many  years'  standing.  Her  com- 
plaint was  "a  mist  on  looking  down  with  the  right  eye," 
noticed  the  last  five  days. 

R.Y.^g-y-;  refraction,  +  2  sph.  c  +  2'o  cyl.  ax., 
70°  D.O.,  not  improved. 

L.V.=:-pT  ;  refraction,  +  -  sph.  c  +  2"5  cyl.  ax., 
70°  D.O.  =  f . 

In  the  right  fundus  was  found  a  large  white  super- 
ficial patch  extending  in  a  crescent  shape  from  the  disc 
and  arching  over  the  macular  region ;  it  appeared  to  be 
of  retinal  origin.      Left  fundus  quite  normal. 

In  Xovember,  1910,  R.Y.  -^q,  not  improved.  In  the 
fundus  the  patch  seen  previously  was  unchanged. 
Another  crescent-shaped  patch  was  found  below  the 
macular,  and  a  small  ])atch  to  the  inner  edge  of  the  disc. 
The  disc  was  blurred.  A  sketch  of  the  fundus  appear- 
ance was  made. 

At    this   date  the    urine   was    examined  ;   it    was   acid. 
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had  a  specific  gravity  of   1015,  and  contained  no  sugar  or 
albumen. 

In  November,  1911,  R.V.  c  glass  =  y'.^.  Fundus  was 
found  to  be  quite  fi-ee  of  the  patches  former!}'  seen,  and 
there  were  no  changes  that  indicated  in  any  way  the  pre- 
vious existence  of  the  retinitis. 

The  woman  had  been  under  treatment  with  potassium 
iodide,  gr.  v,  during  the  whole  year. 

[Card  specimen.      December  14th,  1911.) 


^Ir.  R.  W.  DoYNE  said  that  in  the  fourth  volume  of 
The  Ophthahnoscope,  1906,  he  published  two  colour  draw- 
ings showing  the  same  condition.  In  this  case  there  was 
almost  complete  recovery  within  three  months,  and  quite 
complete  within  nine.  In  reply  to  the  President,  he  said 
he  diagnosed  the  same  condition.  Retinitis  circinata  did 
disappear.  The  fact  Imd  been  noted  by  others  before  he 
published  his  own  case,  and  lie  had  frequently  noted 
improvement  in  such  cases.  Indeed,  he  looked  upon  such 
changes  as  part  of  a  normal  condition.  All  the  leaf-like 
deposits,  which  were  due  to  blood,  tended  to  disappear. 

Mr.  J.  H.  FiSHKR  said  that  he  had  published  an 
extremely  well-marked  case  of  retinitis  circinata  in  tlie 
MourfiehU  Hospital  Reports  (1910).  In  this  case  two 
rings  were  present,  not  concentric,  but  like  links  of  a 
chain.  The  patient  was  a  man,  a?t.  about  62  years. 
The  speaker  watched  the  right  eye  with  the  double  ring 
for  a  period  of  twelve  months,  and  saw  it  under  varying 
conditions  from  time  to  time.  There  was  in  that  case 
considerable  pigmentary  disturbance  in  the  centre.  The 
patient  was  in  a  bad  cardiac  condition,  had  mitral  stenosis, 
and  was  very  breathless  ;  had  to  sit  up  in  bed  and  exert 
himself  far  more  than  he  should  have  done.  On  following- 
advice  to  take  a  good  deal  more  rest,  spend  twelve  hours 
in  bed,  rest  in  the  afternoon,  and  so  on,  his  general 
condition  improved  very  greatly.  At  the  end  of  a  further 
twelve  months  the  rings  had   disappeared  from  the  right 
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eye,  althouo'li  there  were  still  chantres  in  the  macula   and 
a  good  deal  of  mottling. 

Dr.  Edgar  Stevenson  (Liverpool)  submitted  two  draw- 
ings of  the  fundus  of  a  child  of  six.  He  saw  the  child 
first  about  twelve  months  ago,  and  the  drawings  were 
made  in  the  early  ])art  of  1911.  He  had  not  seen  the 
patient  for  nine  months,  and  on  re-examination  he  found 
that  the  upper  horn  of  the  crescent  was  now  completely 
absorbed  in  both  eyes.  There  was  no  family  history  of 
any  im])ortance  bearing  on  the  case.  The  child's  sight 
was  fairlv  o-ood.  She  had  mixed  astigmatism,  which  was 
disappearing  in  favour  of  myopic  astigmatism.  At  first 
the  speaker  came  to  the  conclusion  that  it  might  be  some 
congenital  defect,  but  now  that  it  was  disappearing  it 
must  be  something  in  the  nature  of  retinitis  circinata. 
The  child  had  had  no  treatment. 


19.  Exudation  into  a  jjersistent  hyaloid  caiial. 
By  A.  Levy. 

The  patient,  P.  U — ,  a  man,  xt.  S'l  years,  came  to  the 
Central  London  Ophthalmic  Hospital  on  September  27th, 
1911,  complaining  of  dimness  of  vision  in  the  right  eye.  The 
sight  of  this  eye  had  been  failing  for  about  two  years, 
but  had  got  decidedly  worse  during  the  last  six  months. 
A  few  days  before  he  came  he  had  been  hit  in  the  eye  by 
a  lump  of  hot  coal,  and  some  cindei's  had  been  removed 
from  the  cornea. 

On  examination  the  right  corneahad  a  slightlyroughened 
surface,  Avith  a  few  vessels  on  it.  Iris  appeared  normal. 
Pupil  reacted  consensually  well,  but  only  very  slightly  to 
direct  light.      T.n.      V.  =  ^-,  not  improved  with  glasses. 

L.  external  appearance  normal.  Pupil  active.  T.n. 
V.  =   .j-y,  not  improved  Avith  glasses. 

Ophthalmoscopically,  right  lens  clear,  except  at 
posterior     pole,    where    there    was     an     area    of     white 
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opacity,  and  from  this  point  there  extended  ;i  large 
whitish  mass  backwards  to  the  disc,  whicli  it  entirely 
obscured,  and  from  the  edge  of  this  mass,  wliere  it 
terminated  in  the  region  of  the  disc,  there  stretclied  three 
broad  whitish  yellow  streaks  across  the  retina.  One  ex- 
tended upwai'ds  and  inwards  for  about  four  disc  diameters, 
and  a  second  downwards,  and  a  third  outwards,  each  for 
a  somewhat  similar  distance,  and  they  each  ended  in  a 
large  yellowish  patch  of  apparently  fresh  choroido- 
retinitis.  There  were  other  patches  of  choroiditis  scat- 
tered about  the  fundus,  some  of  which  were  connected  to 
the  main  mass  by  white  lines,  and  some  were  isolated. 

"J'he  left  eye  showed  some  patches  of  mainly  old 
choroiditis,  and  one  or  two  fresh  masses  of  exudate  near 
the  disc,  especially  below.      Vitreous  and  lens  clear. 

The  patient  denied  syphilis.  He  had  married  at  the 
aye  of  eio'hteen.  His  wife  had  six  children,  alive  and 
well,  and  no  history  of  miscarriages. 

In  spite  of  this  he  was  put  upon  mercury  and  iodide, 
and  the  condition  has  improved  considerably.  The  mass 
in  the  vitreous  in  the  right  eye  has  become  smaller,  much 
less  opaque  looking,  and  can  be  recognised  now  as  having 
the  shape  and  appearance  of  a  persistent  In'aloid  canal;  the 
choroido-retinitis  has  also  improved,  and  X.  =  -^^^^  now. 
{Gani  specimen.      December  14th,  1911.) 


20.    DystvupJiia   cidiposo-genitalis ,  with  optic  atrophy  of  R. 
By  A.   Levy. 

The  patient,  A.  M — -,  a  slightly  built  youth  of  nineteen, 
came  to  the  Central  London  Ophthalmic  Hospital  on 
November  21st,  1911,  complaining  of  blindness  of  the 
right  eye  and  slight  headache. 

History. — Sight  of  right  eye  had  been  failing  for  several 
years.      About  two  vears  ago  he  noticed  that  he  could  not 
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Illustrates  Mr.  A.  Levy's  case  of  Dystrophia  Acliposo-geuitalis, 
with  Optic  Atrophy  of  R   (p.  108). 


* 
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see  anytliing  to  the  right  with  this  eye  (temporal  lieini- 
anopia),  and  for  the  last  six  months  the  eye  lias  failed 
entirely. 

Ri'yJit  eye. — External  appearance  normal,  pupil  slightly 
wider  than  left.  Reacts  slightly,  and  only  momentarily 
to  light  from  straight  in  front  ;  no  reaction  to  light  from 
side.  V^.  =  P.L.  immediately  in  front  only.  Media  clear, 
primary  atrophy  of  optic  nerve. 


Left  eye, — Normal.     Pupil  active.      A' 


General  condition. — Patient  is  a  slightly  bnilt  youth. 
He  has  no  hair  on  his  face.  Panniculus  adiposus  very 
well  developed.  Well  marked  fatty  prominences  in  mam- 
mary region.  Mons  veneris  with  hair  limited  to  that 
region,  i.  e.  not  extending  upwards  towards  umbilicus. 
Penis  small,  as  well  as  testicles  ;  never  had  erections  nor 
sexual  tendencies. 

The  voice  is  comparatively  high  pitched.  J'atient  is  a 
clerk  in  the  city,  and  is  well  able  to  do  his  work.  The 
field  of  vision  for  the  left  eye  is  C[uite  full,  and  shows 
nothing  abnormal.  Skiagram  shows  great  enlargement  of 
sella  turcica. 

{Card  specimen.      Deceuiher  14//*,  1911.) 

Mr.  J.  H.  FiSHEii  said  that  Mr.  Levy's  case  appeared 
a  little  difficult  to  diagnose.  He  thought  he  was  correct 
in  saying  that  Mr.  Levy  found  no  loss  in  the  temporal 
field  of  the  seeing  eye.  At  first  sight  it  was  difficult  to 
imagine  how  a  jntuitary  body  tumour  could  cause  com- 
])lete  atrophy  of  one  optic  nerve  Avithout  any  alteration 
in  the  fibres  from  the  retina  of  the  opposite  eye.  Still, 
there  seemed  no  doubt  as  to  the  diagnosis  when  the  skia- 
gram Avas  taken  into  consideration,  together  with  the 
infantile  state  of  both  primary  and  secondary  sexual 
characters. 
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21.    A    rasi^    of  nearly  complete    external    ophthalmoplegia 
of  very  long  standing. 

By  W.  H.  Mc:\[uLLEN. 

The  patient,  W.  L — ,  a  man,  aefc.  32  years,  states 
that  his  lids  have  drooped  since  he  was  eight  years  old. 
He  has  always  had  to  turn  his  head  to  look  at  things. 
When  about  eight  years  old  he  was  taken  to  see  Mr. 
Kettleship  at  St.  Thomas's  Hospital.  He  thinks  the 
drooping  of  the  lids  was  then  rather  worse  than  now,  and 
that  he  had  occasional  diplopia.  The  ability  to  raise  the 
lids  improved  slightly  when  he  was  about  fifteen  years 
old. 

There  is  no  history  of  any  similar  affection  nor  of  any 
nervous  disorder  in  his  family  in  his  own  or  preceding 
generations.  He  has  a  son  with  some  weakness  in  one 
arm,  probably  due  to  infantile  paralysis. 

Present  condition. — There  is  almost  complete  double 
ptosis.  The  degree  of  ptosis  is  slightly  variable,  being 
generally  less  in  the  morning  and  getting  worse  towards 
night.  As  a  rule,  half  the  right  cornea  is  covered,  and 
rather  less  of  the  left.  Both  eyeballs  are  almost  completely 
immobile,  but  the  power  of  movement  is  a  trifle  less 
restricted  in  the  left  eye  thaii  in  the  right.  There  is  no 
obvious  squint,  and  the  visual  axes  are  approximately 
horizontal  under  ordinary  circumstances.  The  following 
measurements,  taken  Avith  the  perimeter,  show  approxi- 
mately the  range  of  movements  in  various  directions  : 
E..E.,  nasal  8°,  temporal  2°,  up  0°,  down  18°;  L.E.,  nasal 
8°,  temporal  6°,  up  8°,  down  16". 

Both  eyes  are  myopic.  R.V.  =  ^-q-  —  5  D.  sph.  ==  §. 
L.V.  =  -1%  partly  -2D.  sph.  C  -  1-5  D.  cyl.  axis 
horizontal  =  ^  partly.  Wearing  full  correction  he  can 
read  J.  I  with  either  eye  at  a  distance  of  8  in.  There  is 
therefore  no  paralysis  of  accommodation.  The  pupils 
react  to  lio-ht  and  accommodation.    The  fundi  are  normal. 
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Binocular  vision  is  imperfect,  but  with  some  difficulty 
I  was  able  to  test  him  with  tlie  Maddox  rod  and  double 
prism.  He  had  about  lo°  of  exophoria  with  the  distant 
test,  at  least  7°  with  near  test.  Convergence  is  there- 
fore very  defective. 

{Card  specimen.      December  14//;,  1011.) 

Additional  Kotr,  January  26th,  1912. — ^Ir.  Hudson, 
Ophthalmic  Registrar  at  St.  Thomas's  Hos])ital,  has  kindly 
given  me  an  abstract  of  the  notes  made  when  the  ]nitient 
attended  that  hospital.  The  patient  had  no  e^'e  trouble, 
and  general  health  Avas  good  until  he  was  five  or  six  years 
of  age.  Then  he  began  to  suffer  from  frequent  supra- 
orbital headaches^  generally  on  the  left  side.  These  con- 
tinued troublesome  for  many  years  and  he  still  has 
occasional  frontal  pain.  When  eight  years  old  he  had  a 
transient  attack  of  left  ptosis  lasting  one  month.  A  year 
later,  after  pain  in  left  brow  lasting  two  or  three  days,  the 
left  ptosis  recurred  accompanied  by  paresis  of  the  left 
internal  rectus.  Eleven  days  later  there  was  right  ptosis 
also,  which  passed  off  almost  completely  within  five 
weeks. 

Patient  was  not  seen  again  until  two  years  later,  when 
eleven  years  of  age.  By  that  time  he  had  almo.st  complete 
bilateral  external  ophthalmoplegia.  Since  then  there  has 
been  little  or  no  change. 

From  this  history  it  appears  that  the  paralysis  nmst  be 
the  result  of  a  chronic  affection  of  the  oculo-motor  nuclei. 


22.   A  case  of  retinal  disease  tcith  massive  e.vndation. 

By  W.  H.  McMuLLEN. 

F.  L — ,  man,  jet.  20  years,  noticed  some  blurring  of  vision 
in  R.E.  two  months  ago  when  he  happened  to  close  his 
left    eye    while    working.      The    blurring    has    increased 
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slig-litly  since  first  noticed.  During  June  and  July  of  tlie 
present  year  he  suffered  from  enteric  fever,  lie  lias  had 
no  other  serious  illness  and  lias  always  enjoyed  good 
health. 

No  other  members  of  his  family  have,  so  far  as  he 
knows,  suffered  from  any  serious  eye  trouble. 

Present  condition. — E.Y.  =  -^\^  c  —  O'o  D.  sph.  3  ~ 
0-75  D.  cyl.   ax.  180°  =   1%. 

On  the  course  of  the  lower  temporal  vessels,  out- 
wards and  slightly  downwards  from  the  disc,  there  is  a 
greyish-white  mass,  lying  beneath  tlie  retinal  vessels, 
projecting  forward  about  6  D.  above  the  level  of  the 
surrounding  fundus.  The  mass  is  rounded  in  outline, 
its  mai'gin  very  ill-defined  above,  more  clearly  defined 
below.      Its  diameter  is  about  four  times  that  of  the  disc. 

The  optic  disc  appears  liA'perajmic  and  slightly 
blurred.  The  lower  temporal  vessels  running  to  the  swell- 
ing are  nmch  distended  and  tortuous,  especially  the  vein. 
On  reaching  the  swelling  the  vessels  break  up  into 
branches,  of  which  the  largest  of  both  artery  and  vein 
disappear  into  the  midst  of  the  mass. 

To  the  inner  side  of  the  swelling  there  are  a  few 
retinal  luemorrhages.  When  the  case  Avas  first  seen 
(October  17th)  there  were  more  haemorrhages  in  the 
surrounding  retina,  especially  above  the  swelling. 

There  is  no  evidence  of  vascular  disease  in  other  parts 
of  the  fundus.  There  is  a  scotoma  corresponding  in 
position  to  the  lesion.      The  left  eye  is   normal, 

Wassermann  reaction  was  negative. 

The  case  appears  to  be  one  of  the  class  described  by 
Coats  in  the  Royal  London  Ophthalmic  Hospital  lieport-s- 
for  1908.  It  belongs  possibly  to  the  third  group 
described  by  him,  cases  with  arterio-venous  communi- 
cation. [Card  specimen.      December  l-ith,  1911.) 

Mr.  R,  W.  DoYNE  said  he  thought  the  case  was  not  of 
the  same  nature  as  the  one  described  in  Mr.  Coats's  paper, 
to  which  Mr.  McMuUen  had  referred. 
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Dr.  T.  Harrison  Butler  suggested  a  tubercular  process. 
In  a  similar  case  he  had  a  reaction  to  old  tuberculin, 
followed  by  rapid  improvement  and  ultimate  cure. 


23,    Vunctatr  crystalloid  deposits  in  both  cornese. 
By  A.  S.  WoRTOx. 

Attknded  Moorfields  on  October  26th,  1911,  as  an  out 
patient  under  the  care  of  ]\lr.  Hepburn,  desiring  glasses 
for  near  work. 

V.R.  f .     Y.L.  -,%. 

Retinoscopy. — R.  +  1  D.  cyl.  vert.  ;  vision  c  cyl.  ^  ptly. 
—  L.   +   I'D  D.  cyl.  vert. ;  vision  c  cyl.  not  imp. 

In  both  cornete  there  are  scattered  silvery  white 
deposits  apparently  immediately  beneath  Bowman^s  mem- 
brane. The  deposits  are  larger  and  more  numerous  in 
the  centres  of  the  cornete,  the  periphery  in  each  being 
comparatively   free. 

Other  media  clear  and  fundi  normal.  No  history  of 
previous  corneal  ulceration  obtainable. 

Surfaces  of  cornese  smooth. 

[Card  specimen.      Deceniher  l\-th,  1911.) 


24.    Pigmented  groxcth  of  the  conjunctiva. 

Removed  by  \X .  V>.  Billinc.hurst,  of  Shanghai. 

Shown  by  W.  T.  LisTKK. 

Thk  growth  was  removed  from  a  Chinanum.  He 
had  been  seen  six  months  previous  to  the  operation, 
and  was  advised  to  have  the  tumour  removed,  which  he 
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declined.  AVlien  first  seen  there  was  a  nodular  ])i<iiiionted 
mass  attached  to  the  conjunctiva  of  the  lower  lid  in  close 
proximity  to  the  papilla  lacrimalis,  and  about  the  size  of  a 
pea  ;  six  months  later  it  had  increased  considerably  in  size  ; 
it  was  attached  to  the  whole  of  the  tai-sal  conjunctiva  from 
the  inner  canthus  to  a  point  one  third  of  the  way  along 
the  lower  lid  ;  the  attachment  extended  into  the  fornix 
and  onto  the  bnlbar  conjunctiva  over  the  lower  and  inner 
quadrant  nearly  np  to  the  cornea.  The  plica  semilunaris 
was  completely  involved  and  the  npper  lid  was  also  impli- 
cated over  above  one  eighth  of  its  length.  The  growth  itself 
was  triangular  in  shape,  and  when  the  lower  lid  and  with 
it  the  free  edge  of  the  tumour  was  everted,  the  growth 
covered  the  whole  of  the  cornea;  on  releasing  the  lid  the 
growth  could  be  pressed  down  into  the  lower  half  of  the 
conjunctival  sac.  The  growth  was  removed  completely 
with  the  conjunctiva  immediately  around  it  and  the  con- 
nective tissue  beneath  ;  there  was  no  deep  infiltration  on 
either  the  muscles  or  tarsal  plates.  After  removal  the 
large  raw  area  on  either  surface  of  the  lids  and  inner 
portion  of  the  globe,  denuded  of  conjunctiva,  was  grafted 
with  mucous  membrane  obtained  from  the  mouth,  the 
lid  being  everted  by  means  of  silk  sutures  passed 
through  the  brow,  cheek,  and  nose ;  the  graft  took  well 
and  no  symblepharon  resulted.  There  was  no  glandular 
enlargement  to  be  discovered,  and  nothing  beyond  the 
appearance  of  the  tumour  to  point  to  malignity.  The 
patient  was  not  seen  again  after  recovery  from  the  opera- 
tion, but  it  is  believed  that  he  would  have  returned  had 
he  noticed  any  trouble.  [December  litli,  1911.) 

In  reply  to   the   President,  Mr.  Lister  said  that  the 
tumour  had  not  yet  been  examined  microscopically. 
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The  follou'ing   cases   and    communications   have    also    been 
brought  before  the  Society  : 

1.  A  new  Photometer  for  School  Doctors,  Bishop 
Harm  AN. 

2.  Vaccine  Pustule  of  the  Eyelid,  G.  F.  Mould. 

3.  Complete  Dislocation  of  the  Lens  into  the  Posterior 
Chamber  due  to  Accident  eighteen  months  previously; 
Vision  excellent,  Bishop  Haeman. 

4.  Retinoscopy  Lenses,  Charles  Wray. 

5.  Cyst  of  Iris  (implantation),  shown  by  C.  J.  H. 
Gunning  ;   H.  Geimsdale. 

6.  Punctured  Wound  of  Cornea  with  Pen;  Edges  of 
Wound  stained  with  Ink,  F.  Hewkley. 

7.  Scotonieter,  N.  C.  Ridley. 
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25.  Melmiotlc  sarcoma  of  coujiuictiva  ivith  ingmented — non- 
sarcomatous — growths  in  skin. 

By  Arthur  C.  Roper. 

Mrs.  W — ,  iet.  42  yeai-s,  was  first  seen  at  Exeter  Eye 
Infirmary  on  August  21st,  1893,  for  a  'H^rown  stain  of 
lower  half  of  conjunctiva  "  which  had  existed  for  "  some 
time." 

She  reappeared  on  September  20th,  1911,  with  a  black 
growth  which  had  arisen  in  the  left  eye  from  the  stain 
and  which  disturbed  the   contour  of  the  lower  lid. 

For  many  years  pigmented  nodules  have  been  forming 
on  the  skin  of  her  face,  limbs  and  back,  and  the  con- 
junctival stain  has  been  slowly  increasing. 

The  growth  Avas  dissected  off  and  was  found  to  be  con- 
fined to  conjunctiva  save  at  the  edge  of  cornea,  which  was 
slightly  invaded.  A  typical  nodule  in  the  skin  was  also 
excised  for  examination. 

Dr.  Solly,  pathologist  to  the  Exeter  Hospital,  reported 
that  the  growth  was  typical  melanotic  spindle-celled  sar- 
coma, but  that  the  skin  nodule  shows  only  pigment  and 
no  sarcoma-cells. 

There  is  nothing  abnormal  in  the  fundus  save  a  faint 
grey-coloured  stippling. 

The  gTOwth  is  recurring  at  the  corneal  margin. 

Under  homatropine  : 


V.  R.  =  ,%-  +  3-:> 

=  f  (3)  - 

+  4-5 

V.  L.  =  -3%  +  3-5 

=  -h  (2) 

+  5 
—  —  +5 

The    patient    is    in    good   health    save   for    rheumatoid 
artliritis  in  her  hands. 

Dr.  Garrod  kindly  examined  the  urine  for  melanin  but 
found  none. 

There  are  no  physical  signs  of  visceral  trouble. 

{Card  sjjecimen.      January  2oth,  1912.) 
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Mr.  EopEE  said  he  would  he  glad  to  hear  an  expression 
of  opinion  from  the  Society  as  to  what  was  best  to  be 
done.  When  he  first  saw  the  woman  with  the  sarcoma 
of  the  eye  he  found  nodules  in  the  skin,  and  he  thought 
that  it  was  of  no  use  doing  anything.  But  he  now  found 
that  it  was  very  likely  the  nodules  in  the  skin  were  not 
malignant.  His  opinion  was  that  the  proper  thing  to  do 
was  to  remove  the  eye,  which  undoubtedly  had  a  malig- 
nant growth,  and  which  was  now  beginning  to  recur  at 
the  corneal  margin.  Her  urine  had  twice  been  examined 
for  melanin,  once  by  Dr.  Archibald  Garrod,  and  later  by 
his,  Mr.  Koper's,  son  in  the  laboratory  at  St.  Bartholomew's 
Hospital,  but  no  trace  of  that  substance  was  found.  He 
understood  that  if  such  a  melanotic  sarcoma  were  in  the 
liver  it  Avould  shoAv  in  the  renal  secretion.  He  believed 
Mr.  Jessop  shoAved  a  similar  case  some  time  ago. 

The  Pbesident  thanked  Mr.  Eoper  for  bringing  tlie 
patient  all  the  way  from  Exeter.  The  case  was  an  inter- 
esting one,  and  unusual,  both  in  regard  to  its  long  dura- 
tion and  the  numerous  pigmentary  deposits  in  the  skin. 
He  asked  what  was  the  functional  condition  of  the  eye. 
There  was  not  likely  to  be  much  difference  of  opinion  as 
to  the  best  surgical  treatment,  namely,  not  only  excision 
of  the  eye,  but  removal  of  the  orbital  contents. 

Mr.  Brewerton,  remarking  on  the  case  of  Mr.  Jessop 
which  was  i-eferred  to  by  Mr.  Eoper,  said  that  that  case 
came  to  the  hospital  three  weeks  ago  with  another  re- 
currence— a  nodule  as  large  as  a  pea  in  the  upper  part 
of  the  conjunctiva.  That,  in  Mr.  Jessop's  absence,  he 
removed.  He  Avas  quite  sure  that  it  was  melanotic 
sarcoma ;  the  condition  had  been  going*  on  for  six  or 
seven  j-ears. 

Mr.  Eoper,  in  reply,  said  that  there  Avas  no  trace  of 
anything  abnormal  in  the  fundus.  She  had  3^  D.  hyper- 
metropia,  and  saAV  most  of  -j^j"  corrected  in  the  affected 
eve,  and  most  of  ^  in  the  other  eye. 
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26.    Concretions  in  tJie  2)opiUci  and  corpora  amylacea  in 
the  retina. 

By  George  Coats. 

(AVith  Plates  X  and  XI,  figs.  1-4.) 

This  specimen  is  derived  from  a  case  of  melanotic  sarcoma 
of  the  iris,  for  which  I  am  indebted  to  Mr.  Percy  Flemmins-. 
The  tumour  was  a  small  one,  and  the  eye  was  otherwise 
normal.  Vision  in  1899,  f,  gradually  sinking,  probably 
from  lens  opacity,  to  -^^  in  December,  1906.  The  eye  was 
excised  in  March,  1907. 

On  making  sections  it  was  found  that  the  edge  of  the 
knife  was  being  turned  by  a  minute  hard  granule,  just 
visible  to  the  naked  eye,  and  situated  in  the  papilla. 
Before  proceeding,  therefore,  the  globe  was  decalcified 
and  re-embedded.  Sei'ial  sections  of  the  nerve  entrance 
were  then  prepared. 

Microscopical  Examixatiox. 

In  the  substance  of  the  papilla  there  are  a  number  of 
mineral-like  concretions.  The  largest  of  them  is  situated 
near  the  periphery  on  a  level  with  the  ending  of  the 
choroid,  and  measures  about  a  quarter  of  the  diameter  of 
the  papilla  (Fig.  1).  It  is  composed  of  a  conglomeration 
of  partially  fused  masses,  each  of  Avhich  has  a  wavy, 
concentrically  laminated  structure.  In  agreement  with  this 
internal  structure  the  surface  is  nodular.  In  hjematoxj-lin- 
eosin  specimens  the  colour  is  a  fairly  even,  moderately  deep 
violet,  the  centre  of  the  component  nodules  being  somewhat 
more  deeply  stained,  and  the  outermost  contour  of  the 
whole  mass  being  marked  in  part  of  its  circumference  bv 
a  deep  blue  line. 

Off  the  edge  of  this  lai'gest  mass  a  number  of  small 
islets  of  the  same  substance  are  present.  They  are  dis- 
crete, mostly  round  or  nearly  so,  and  show  lamination. 
Without  reckoning  these  satellite  concretions,  and  omittiho- 
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also  granules  of  the  smallest  size,  one  finds  scattered 
throughout  the  papilla  some  eight  or  ten  bodies  of  the 
type  described  above.  The  earliest  stage  in  their  formation 
is  perhaps  represented  by  minute  round  bodies,  occui'ring 
only  in  very  small  numbers,  which  take  on  with  eosin  a 
much  brighter  red  than  the  larger  concretions,  and  show 
only  faint  lamination.  Similar  bodies  have  been  described 
by  Sachsalber.  The  development  of  the  larger  concretions 
seems  to  pi-oceed  from  these  small  bodies  by  processes  of 
deposit  on  the  surface  (giving  the  laminated  structure), 
agglomeration,  partial  fusion,  and  calcification.  In  places, 
especially  near  the  larger  masses,  scattered  blue  granules 
of  various  sizes  are  found  ;  they  are  much  smaller  than 
the  red  bodies  mentioned  above,  and  may  be  a  still  earlier 
stage  of  the  process;  but  transitional  forms  are  not  trace- 
able with  certainty  between  them  and  the  larger  concretions, 
and,  on  the  whole,  their  appearance  is  more  suggestive  of 
calcareous  granules. 

The  concretions  occur  in  the  middle  and  deepest  layers 
of  the  papilla,  and  do  not  approach  the  vitreous  surface; 
only  one  lies  in  front  of  the  level  of  the  choroid.  They 
are  not  found  above  the  level  of  the  lamina  cribrosa,  nor 
in  the  retina.  They  ai-e  not  encapsuled,  but  are  immedi- 
ately surrounded  by  the  nervous  tissue  of  the  papilla,  and 
even  the  largest  of  them  seem  to  cause  displacement  only, 
without  rupture,  of  the  nerve-fibres.  The  papilla  and 
nerve  show  no  evidence  of  inflammation,  past  or  present. 
The  central  vessels  are  normal,  and  bear  no  relation  to  the 
concretions.  A  few  small  colloid  excrescences  of  the 
membrane  of  Bruch  ai-e  present  in  the  extreme  periphery, 
but  not  near  the  nerve  entrance. 

A  description  of  the  sarcoma  of  the  iris  would  be 
superfluous ;  it  was  confined  to  the  iris  root,  and  showed 
no  unusual  features. 

As  these  concretions  have  been  the  subject  of  careful 
microscopical  and  histochemical  researches  by  Cirincione 
and  Sachsalber,  and  as  the  literature  has  been  collected 
and  analysed  by  Parsons  and  Niels  Hoeg",  a  full  discussion 


PLATE  X. 

Illustrates  Mr.  G.  Coats's  paper  on  Concretions  in  the  Papilla 
and  Corpora  Amylacea  in  the  Retina  (p.  119). 

Fig.  1. — Concretion  in  the  papilla. 

Fig.  2. —  x  260.  Cor^jus  amylaceiim  in  the  nerve-fibre  layer  of  the 
retina.  Patient  tet.  64.  Eye  excised  for  septic  iridocyclitis  following  a 
wound. 
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of  tlioir  cliaracteristics  need  not  detain  us  liere,  especially 
since,  in  tlie  present  instance,  tlie  liio-h  degree  of  calcifica- 
tion considerably  masked  the  staining  reactions.  The 
general  result  of  these  studies  seems  to  be  that  the  con- 
cretions commence  with  a  deposit  of  small  homogeneous 
droplets  of  liyalin,  which  tend  to  fuse,  grow  by  successive 
additions  to  the  surface,  and  may  become  calcified. 

A  peculiarity  which  distinguishes  the  present  case  is  the 
occurrence  of  numerous  corpora  amylacea  in  the  retina. 
These  bodies  (Fig.  2),  as  is  well  known,  are  commonly  found 
in  the  central  nervous  system,  especially  in  association  with 
the  breaking  down  of  nerve  substance;  the}'  have  been 
observed  in  the  normal,  and  more  frequently  in  the  atrophic 
optic  nerve,  and  have  been  seen  a  few  times  in  the  normal 
retina  (Brown  Pusey,  Best).'^  In  the  retina,  according  to 
my  own  observation  of  five  cases,t  they  occur  as  round, 
almost  homogeneous  bodies,  measuring  up  to  about  26  /n. 
They  very  rarely  show  any  trace  of  lamination.  In  sections 
fixed  in  Zenker's  solution  and  stained  with  ha?matoxvlin 
and  eosin  they  have  usually  a  peculiar  diffuse  mauve 
colour ;  in  formalin  material  the  colour  is  deeper  and 
bluer;  in  both  cases  there  is  frequently  a  central,  more 
darkly  stained,  spot.  In  their  fully  formed  condition  the 
bodies  are  surrounded  by  a  very  well-defined  capsule, 
whicli  stains  a  brilliant  red  with  eosin ;  sharp-pointed 
triangular  projections  are  often  present  on  its  outer  surface, 
and  on  its  inner  it  is  often  separated  from  the  body  bv  a 
small  space.  The  structures  are  found  in  the  nerve-fibre 
layer  and  in  the  papilla  ;  very  rarely  one  is  found  in  the 

*  In  a  case  reported  by  Demaria  (Klin.  Monaishl.  f.  Augenh.,  1904, 
xlii,  i,  p.  339)  the  appearances  rather  suggest  irregular  calcareous 
deposits  than  true  corpora  amylacea. 

t  The  following  clinical  details  will  suffice.-  (1)  Present  case.  (2) 
Patient,  set.  47  years.  Iridocyclitis  and  secondary  glaucoma  nine  years 
before ;  blind  six  years.  (3)  Mt.  67  years.  Injury  seven  and  a  half  years 
before  ;  dislocated  lens  ;  recent  glaucoma.  (4)  ^t.  (5  years.  Injury  with 
a  stone  about  six  weeks  before  excision  ;  blood  in  anterior  chamber ;  globe 
tender ;  tension  low.  (5)  2Et.  64  years.  Recent  wound  with  a  fork ; 
septic  iridocyclitis. 
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ganglion  cell  layer;  never,  I  believe,  more  externally. 
They  are  always  discrete,  and  show  no  tendency  to  fuse 
or  form  conglomerations.  Calcification  is  very  exceptional, 
but  I  have  once  observ^ed  it  on  the  papilla  in  a  degenerate 
eye,  blind  from  old  iridocyclitis  and  with  a  detached 
retina;  both  the  corpora  amylacea  and  their  capsules  were 
impregnated  with  lime-salts. 

Other  structures  which  are  frequently  but  erroneously 
spoken  of  as  corpora  amylacea  are  the  corpora  arenacea 
of  the  central  nervous  system  (Fig.  3).  They  are  usually 
found  in  the  dura  mater  or  in  tumours  of  the  meninges, 
forming  the  "  sand  "  in  psammoma  (Fig.  4).  In  the 
sheaths  of  the  optic  nerve  they  occur  with  considerable 
frequency,  usually  on  the  inner  surface  of  the  dura, 
or  in  the  outermost  trabeculEe  of  the  arachnoid.  They 
differ  from  true  corpora  amylacea  in  being  much  more 
variable  in  size  and  usually  larger.  Their  external 
contour  in  section  is  more  wavy.  Lamination  is  much 
more  pronounced,  and  extends  almost  to  the  centre. 
They  have  no  capsule  and  are  almost  always  calcified. 
They  may  grow  to  a  considerable  size  by  the  deposit  of 
successive  layers,  but  show  little  or  no  tendency  to  run 
together.  Sometimes  there  is  an  appearance  as  if  they 
were  developed  within  the  trabeculas  of  the  arachnoid. 

According  to  Leber  true  corpora  amylacea  of  the  central 
nervous  system  originate  in  an  amyloid  degeneration 
within  the  protoplasm  of  the  neuroglial  cells.  In 
opposition  to  the  hypothesis — which  he  himself  at  first 
held — that  they  are  derived  fi'om  disintegrating  nerve- 
fibres,  he  appeals  not  only  to  the  results  of  direct  observa- 
tion, but  also  to  the  fact  that  they  occur  in  peripheral 
parts  of  the  tract  and  nerve,  where  there  are  no  nerve- 
fibres.  Siegert,  however,  who  has  made  a  comprehensive 
study  of  these  and  similar  structures,  seems  to  favour  an 
origin  from  the  nervous  tissues  by  a  combination  of  free 
myelin  Avith  the  surrounding  tissue  juices.  He  institutes 
a  classification  into  :  (a)  Corpora  versicolor  at  a,  wliich  give 
the   amyloid  reaction  with    iodine    (not   always   typically. 


PLATE  XI. 

Illustrates  Mr.  Gr.  Coats's  paper  on  Concretions  in  the  Papilla 
and  Corpora  Amylacea  in  the  Retina  (p.  119). 

Fig.  3. —  x  120.  Corpora  arenacea  of  the  nerve  sheath.  For  com- 
parison with  the  last. 

Fig.  4.— Corpora  arenacea  in  a  psammoma  of  the  choroid  plexus  of  the 
lateral  ventricle.  Although  some  of  them  are  of  large  size  they  show 
no  tendency  to  fuse. 
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according  to  some  other  observers),  are  brittle,  may  bo 
radially  marked,  are  round,  egg-shaped  or  polygonal  with 
rounded  corners,  and  never  become  calcified ;  in  this 
group  are  included  (1)  corpora  amylacea  of  the  central 
nervous  system,  (2)  of  the  lung,  (3)  of  the  urinary  mucous 
membrane,  (4)  some  prostatic  concretions  :  and  {h)  corpora 
flava,  which  are  not  coloured  by  the  halogens,  have  a 
waxy  consistence,  are  variable  in  shape,  may  not  show 
lamination,  are  never  radially  mai'ked,  and  often  become 
calcified  ;  in  this  group  are  included  (1)  corpora  arenacea 
of  the  central  nervous  system,  (2)  psammoma  bodies,  (3) 
some  prostatic  concretions,  and  (4)  certain  bodies  described 
by  Langhans  in  a  lung  carcinoma.  With  slight  reserva- 
tions as  to  the  occurrence  of  lamination,  this  description 
indicates  fairly  well  the  distinction  between  corpora 
amylacea  of  the  retina  and  corpora  arenacea  of  the  optic 
nerve. 

In  the  present  instance  the  appearances  rather  support 
the  views  of  Leber,  various  forms,  apparently  transitional, 
between  neuroglial  cells  and  fully  formed  corpora 
amylacea  being  present.  If  the  corpora  amj-lacea  found 
elsewhere  in  the  body  are  of  the  same  nature  as  those  of 
the  central  nervous  system,  it  is  evident,  of  course,  that 
these  bodies  maybe  formed  in  cells  other  than  neuroglial; 
but  an  origin  from  myelin,  such  as  Siegert  supposes,  is 
manifestly  impossible  in  the  case  of  the  lung,  prostate,  etc. 

The  present  association  of  corpora  amylacea  with  con- 
cretions in  the  papilla  raises  the  question  whether  the  two 
stand  in  any  essential  relation  to  one  another.  In  the 
sense  that  the  concretions  are  the.  result  of  the  continued 
growth  of  corpora  amylacea,  or  that  the  corpora  amylacea 
form  nuclei  round  which  the  concretions  have  been 
deposited,  this  question  may,  I  think,  be  answered  in  the 
negative.  It  is  true  that  the  corpora  amylacea  are  con- 
fined to  the  papilla  and  the  retina  in  its  vicinity,  but  they 
differ  from  the  concretions  entirely,  both  in  staining 
reactions  and  in  ap])earance.  They  have  neither  the  red 
colour   of   the  smallest   concretions  nor  the  blue  colour  of 
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the  larger ;  they  have  no  tendency  to  run  together,  do 
not  grow  beyond  a  certain  small  size,  and  show  no  stages 
intermediate  towards  the  formation  of  larger  concretions ; 
when  fully  developed  they  have  a  capsule,  whereas  the 
concretions  have  none ;  their  surface  is  smooth,  while  that 
of  the  concretions  of  the  same  size  is  often  tuberculated  ; 
they  show  no  lamination.  The  proof  that  the  concretions 
are  not  deposited  round  corpora  amylacea  is,  that  they  are 
laminated  practicall}'  right  to  their  centres  and  show  no 
appearance  of  containing  a  corpus  amylaceum  as  nucleus. 

Considei'ing  also  that  the  present  is  the  only  instance 
in  which  the  association  of  the  two  has  been  observed, 
and  that  the  evidence  from  other  researches  points  to  the 
earliest  stage  of  concretion  formation  being  a  deposit  of 
hyalin  droplets,  it  may  be  taken  as  proved  that  corpora 
amylacea  do  not  stand  to  concretions  in  the  relation  of 
cause  and  effect. 

There  remain  the  possibilities  that  the  association  is 
merely  a  coincidence,  or  that  both  alike  owe  their  origin 
to  a  common  cause.  The  first  of  these  explanations  is 
very  likely  correct,  but  with  regard  to  the  second  it  is  to 
be  remarked  that  the  occurrence  of  both  corpora  amylacea 
and  concretions  of  the  papilla  is  frequently,  though  not 
always,  accompanied  by  a  certain  amount  of  nerve  dis- 
integration. In  the  case  of  corpora  amylacea  this  is  well 
known  ;  with  regard  to  concretions  the  analysis  of  Niels 
Hoeg  shows  that  they  have  been  found  in  the  following 
local  diseases  :  Retinitis  pigmentosa,  optic  neuritis  and 
atrophy,  syphilitic  choroido-retinitis,  glaucoma,  albuminuric 
retinitis,  suppurative  iridochoroiditis,  and  partial  oblitera- 
tion of  the  central  artery.  In  about  one  third  of  the 
cases  there  was  no  evidence  of  precedent  local  disease,  but 
in  two  of  these  there  had  been  amblyopia  as  long  as  the 
patient  could  remember,  in  two  there  was  a  history  of 
severe  and  long-continued  headaches,  in  one  there  was 
facial  paralysis,  in  one  chronic  hydrocephalus,  in  one 
there  had  been  injury  of  the  same  side  of  the  head,  while 
conditions     of    nervous     instability     such     as    hereditary 
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psychical  weakness,  mental  apathy,  neurasthenia,  etc., 
have  also  been  recorded.  No  doubt  the  association  in 
some  of  these  cases  was  adventitious,  but  considerinjr  the 
relative  rarity  of  the  condition  the  list  is  a  striking  one. 
In  the  present  case  there  was  no  actual  histological 
evidence  of  nerve  disintegration,  but  the  concurrence  of 
two  independent  conditions,  both  of  which,  though  some- 
times found  in  normal,  are  still  more  frequent  in  abnormal, 
nerve-tissue  is  at  least  remarkable,  and  may  indicate  that 
changes  too  fine  for  the  ordinary  histological  methods 
were  present.  Mr.  Flemming  informs  me  that  the  patient 
was  "  certainly  very  neurasthenic  for  some  time  after  the 
excision." 

Eefepences. 

(For  the  full  literature  of  the  subject  see  the  papers  of 
Parsons  and  Niels  Hoeg.) 

Concretiuiis  of  tlte  Papilla. 
HiRSCHBERG,  J.,  and  CiRiNCiONE,  G.—CentvalbLf.  i>rald. 
Augenh.,  xv,  1891,  pp.  166  and  198. 

Hoeg,  Niels.— .4rc//. /.  Ophth.  Ixix,  1908,  p.  355. 
Parsons,  J.  Yi.— Trans.  OpJdh.  Soc,  xxiii,  1903,  p.  135. 
Sachsalber,    a.— Deutschmann's    Beitrage   z.    Augenh., 
iii,  1898,  p.  1. 

Corpora  Amijlacea,  etc. 
Best,   Y.—KUu.    MonatsU.  f.   Augenh.,   xliii,   i,    1905, 

p.  240. 

PusEY,  Brown.— K//*/.  Monat.shl.f.  Augenh  ,  x\u,  u,  1904, 

p.  561. 

Lebeh,  TR.—Arch.f.  Uphth.,  XXV,  18/9,  p.  2o/. 
SiEGERT,  Y.—  Virch.  Arch.,  cxxix,  1892,  p.  583. 

{.Tanuanj  'loth,  1912.) 

Dr.  Farquhak  Buzzard  said  that  although  he  had  some 
experience  of   corpora   an.ylacea    in    the    central    nervous 
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system,  he  knew  little  about  sucli  bodies  in  the  retina. 
Looking  at  the  specimen  which  was  shown  to  the  Society, 
it  struck  him  that  the  appearances  were  different  from 
those  of  corpora  amylacea  in  the  brain  or  spinal  cord, 
particularly  in  the  fact  that  there  appeared  to  be  a  definite 
capsule.  He  did  not  know  whether  such  discrepancies 
had  any  bearing  upon  the  theories  which  had  been  put 
forward  by  Mr.  George  Coats, 

Mr.  Coats,  in  reply,  said  he  believed  the  capsule  was 
developed  when  the  corpora  amylacea  were  fully  formed, 
and  was  not  always  present  in  those  of  smaller  size.  It 
was  mentioned  by  Leber  in  corpora  amylacea  of  the  optic 
nerve,  and  was  also  shown  in  the  pictures  of  Brown 
Pusey's  case  of  retinal  corpora  amylacea. 


27.    Tubercle  of  the  choroid  iti  the  cat. 

By  George  Coats. 

(With  Plates  XII-XIV,  figs.  1-5.) 

These  two  animals  show  in  a  typical  manner  a  condition 
which  was  studied  by  the  late  Mr.  "W.  Ilbert  Hancock 
and  myself.  Our  attention  was  first  called  to  it  by  Mr. 
A.  J.  Sewell,  M.R.C.V.S.,  and  it  was  entirely  owing  to  his 
indefatigable  exertions  in  affording  us  opportunities  of 
examining  cases,  and  in  supplying  ns  with  pathological 
material,  that  we  were  able  to  work  out  the  aetiology.  Our 
results  were  published  in  full  in  the  Veterinary  liecord, 
vol.  xxiii,  Januar}',  1911,  p.  483. 

Most  of  our  cases,  six  in  number,  occurred  in  young 
cats,  some  of  good  breed,  some  not.  In  no  fewer  than 
five  instances  the  disease  Avas  bilateral.  Usually  the  cat 
seemed  to  be  quite  healthy  ;  in  only  one  instance  was  there 
wasting.  In  two  of  our  cases,  however,  in  which  the 
temperature  was  taken,  it  was  found  to  be  elevated, 
ranging  between  102°  to  104°  F. 

The  ophthalmoscopic  picture  is  most  striking  (Fig.  1). 


PLATE    XII. 

Fig.  1  illustrates   Mr.    G.    Coats's   paper   uu  Tubercle  of    the 
Choroid  iu  the  Cat  (p.  126 J. 
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Where  the  tapetum  is  present  the  deeper  changes  do  not 
show  up  well,  pai'tly  because,  as  pathological  examination 
proves,  the  tapetum  is  a  resistant  structure  not  easily- 
broken  through  by  the  tuberculous  granulation-tissue, 
partly  because,  even  when  the  exudation  has  broken 
through,  it  fails  to  appear  against  the  brilliantly  illu- 
minated background.  In  the  daik  purplish-brown  parts, 
where  the  tapetum  is  absent,  extensive  areas  and  smaller 
discrete  spots  of  yellowish  exudation  are  found  beneath 
the  retinal  vessels.  They  may  be  somewhat  raised,  have 
shelving,  soft  edges,  and  show  no  pigmentation.  The 
retinal  vessels  are  usually  enlarged  and  tortuous,  and 
either  new  vessels  are  formed,  or  twigs  previously  invisible 
become  prominent.  Hfemorrhages  are  rarely  absent, 
though  not  usually  very  abundant.   • 

Detachment  of  the  retina  is  a  comparatively  early  and 
almost  constant  phenomenon  ;  it  may  be  complete,  or  the 
retina  may  remain  attached  to  some  of  the  larger  areas 
of  exudation.  The  vitreous  usually  remains  fairly  free 
from  floating  opacity,  but  extensive  fibrous  Avebs  may 
stretch  forward  into  it. 

The  cat  meanwhile  behaves  as  if  it  were  quite  blind, 
running  into  obstacles,  or  stopping  just  a  moment  before 
touching  them.  The  pupil  is  widely  dilated,  and  reacts 
not  at  all,  or  only  very  sluggishly,  to  light  ;  at  times, 
independently  of  the  incidence  of  light,  a  slow  contraction 
occurs,  probably  in  association  with  an  effort  of  accommo- 
dation or   convergence. 

At  first  the  anterior  parts  of  the  eye  are  quite  normal  ; 
later,  however,  the  brilliant  golden  colour  becomes  dull 
and  greenish,  the  pattern  is  blurred,  and  new  vessels 
form  on  the  surface.  We  did  not  observe  any  formation 
of  tuberculous  nodules  on  the  iris.  The  iritis  presents 
some  features  not  commonly  found  in  the  human  eye. 
The  pupil  does  not  usually  become  nearl}'  so  much  con- 
tracted, perhap^ecause,  owing  to  the  blindness,  it  is  so 
widely  dilated*  before  the  inflammation  commences. 
Another   peculiarity   is    the    formation    of   a    lacework    of 
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vessels  which  spreads  over  the  pupil,  ar<d  is  often 
associated  Avith  comparatively  little  inflammatory  exu- 
dation ;  the  strands  of  this  lacework  maj'  be  pigmented, 
and  are  often  connected,  not  with  the  pupillary  margin, 
but  Avith  the  anterior  surface  of  the  iris  further  out,  in 
the  manner  of  a  persistent  pupillary  membrane  ;  indeed, 
the  resemblance  to  a  pupillary  membrane  is  often 
exceedingly  striking.  A'essels  may  be  traced  from  the 
iris  into  the  sti*ands.  Little  vascular  plexuses  may  be 
formed  on  the  anterior  surface  of  the  lens,  g-ivinor  rise  to 
red  patches  easily  visible  with  the  naked  eye.  Posterior 
synechite  may  or  may  not  be  present.  We  did  not 
observe  post-corneal  deposits  of  K.P. 

In  one  of  our  cases  an  exceedingly  unusual  appearance 
was  produced  by  a  large  fleshy  polypus-like  mass  whicli 
projected  through  the  pupil  into  the  anterior  chamber. 
It  was  attached  to  the  iris  above  and  below,  preventing 
full  dilatation  of  the  pupil.  Its  surface  was  quite  smooth 
and  strewn  with  haemorrhages,  its  consistence  apparently 
gelatinous.  Microsco])ical  examination  showed  that  it 
was  merely  a  fibrinous  coagulurn,  so  that,  although  it 
looked  so  much  denser  and  more  organised,  it  really 
corresponded  more  or  less  with  the  c6agulum  .sometimes 
seen  in  gonorrhceal  iritis. 

AVith  these  changes  there  is  pericorneal  congestion,  and 
often  some  peripheral  vascularisation  of  the  cornea.  We 
have  seen  the  tension  become  low,  and  the  eye  show  signs 
of  shrinking,  as  Avell  as  i'r/.s-  bomhe  and  buphthalmos. 

In  five  out  of  our  six  cases  we  Avere  able  to  make  a 
full  post-mortem  examination.  In  one  instance  the 
affection  of  the  two  choroids  was  the  only  tuberculous 
lesion  in  the  body.  In  the  remaining  four  the  lungs  were 
diseased  in  every  instance,  but  in  one  the  foci  Avere  micro- 
scopic. The  kidneys  Avere  diseased  in  three,  the  nodules 
being  in  all  instances  large,  and  usually  inAading  both 
the  cortex  and  the  pyramids.  The  liver,  spleen,  suprai'enal 
capsule  and  mediastinal  glands  were  diseased  each  in  one 
case.      The  brain  and  meninges  AA-ere  iuA'ariablv  normal. 


PLATE   XIII. 

Illustrates  Mr.  G.  Coats's  paper  on  Tubercle  of  the  Choroid  iu 
the  Cat  (p.  126). 

Fig.  2. — Low  power  view  of  a  patch  of  tubercle  in  the  choroid,  a, 
mass  in  the  choroid  ;  b,  portion  which  has  spread  into  the  siibretinal 
space  ;  c,  retina. 

Fig.  3. — To  show  replacement  of  the  choroid  by  granulation-tissue. 
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PLATE    XIV. 

Illustrates  Mr.  G.  Coats's  paper  on  Tubercle  of  the  Choroid  in 
the  Cat  (p.  126). 

Fig.  4. —  x   150.     The  type  of  granulation  tissue  in  the  choroid. 
Fig.  5. —  x   150.     From  a  nodule  in  the  kidney. 
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Through  the  kindness  of  Drs.  Bolton,  Catto,  Browning, 
and  Eyre,  we  were  able  to  have  inoculation  experiments 
carried  out  on  guinea-pigs  in  three  instances.  In  two  of 
these  the  inoculated  animals  showed  the  most  typical 
lesions  of  a  generalised  tuberculosis,  and  tubercle  bacilli 
were  recovered  from  the  tissues;  in  the  third,  perhaps  in 
consequence  of  the  small  amount  of  the  available  material, 
the  result  Avas  negative. 

In  the  kidney  of  one  of  our  cats  Ave  were  able  to 
demonstrate  an  acid-fast  bacillus,  but  Ave  could  not  find 
the  tubercle  bacillus  with  certainty  in  the  choroid.  A 
comparison  of  the  microscopical  characters  of  the  granula- 
tion-tissue in  the  choroid  and  in  other  tissue,  Avith  speci- 
mens of  ordinary-  feline  tubercle,  obtained  for  us  by  Mr, 
Sewell,  shoAA-ed  that  the  histological  structure  in  both 
instances  Avas  identical. 

In  the  eye  itself  the  choroid  Avas  found  to  be  thickened, 
either  oA'er  an  extensive  area  or  in  a  localised  patch  (Figs. 
2  and  3).  The  thickening  Avas  usually  greatest  near  the 
posterior  pole  of  the  globe.  The  most  typical  microscopical 
element  of  the  granulation-tissue  was  an  epithelioid  cell 
Avith  a  large,  relatively  pale  nucleus  and  a  pi-otoplasmic 
body  of  considerable  size  (Figs.  4  and  o).  Other  inflam- 
matory cells,  such  as  lyraphoc^'tes,  polynuclear  leucocytes, 
etc.,  Avere  fairly  plentiful.  Giant-cells,  hoAvcA'er,  Avere 
extremely  rare,  and  tubercle  SA'stems,  as  seen  in  human 
tubercle,  scarcely  occurred.  Caseation  was  not  a  A'ery 
characteristic  feature,  but  some  degree  of  it  Avas  usually 
present  toAvards  the  inner  aspect  of  the  choroid.  Blood- 
A'essels  Avere  scanty.  In  one  of  our  cases  there  AA-as  a 
considerable  amount  of  cicatrisation  and  organisation, 
giving  an  approximation  to  the  fibroid  typo  of  tubercle. 

This  granulation-tissue  spreads  chiefly  in  a  lateral 
direction ;  it  invades  the  papilla,  but  does  not  usually 
extend  far  up  the  nerve ;  perforation  of  the  sclera  is  a 
late  phenomenon,  and  the  tapetum  also  offers  considerable, 
but  not  insuperable  resistance.  The  retina  is  always 
degenerate,  and  may  be  extensively  necrotic. 
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Inflammatory  foci  in  the  anterior  part  of  the  eye  do 
not  usually  show  the  specific  characters  of  tubercle,  and 
are  probably  simply  due  to  the  spread  forward  of  toxins. 
In  two  cases,  however,  we  found  small  nodules  of  tuber- 
culous tissue  in  the  ciliary  body. 

The  present  instance  shows  the  disease  in  an  early 
stage,  before  any  changes  have  taken  place  in  the  iris. 
The  cat  is  a  Persian.  In  the  right  eye  there  is  an  exten- 
sive detachment  of  the  retina,  and  no  detailed  view  of  the 
choroidal  changes  is  possible.  The  left,  however,  shows 
very  typically  the  soft  yellow  exudation,  tortuous  vessels, 
haemorrhages,  and  detachment.  In  the  second  case  there 
are  large  detachments  in  both  eyes,  through  which  the 
yellow  masses  are  dimly  seen. 

So  far  as  we  were  able  to  discover  there  are  no  refei'- 
ences  to  this  condition  either  in  the  veterinary  text-books 
or  in  special  articles.  Indeed,  tubercle  of  the  choroid  in 
animals  generally  seems  to  be  known  only  from  post- 
mortem examinations.  In  their  main  features  our  cases 
corresponded  fairly  well  with  the  diffuse  form  of  tubercle 
of  the  human  choroid  described  by  Wagenmann  (Ber.  d. 
Oplitli.  Gescli.  Heidelberg,  1891,  p.  60).  The  points  most 
worthy  of  note  in  our  cases  seem  to  be  :  (1)  The  bilateral 
incidence,  which  seems  to  be  very  exceptional  in  man. 
Oat  of  twenty  cases  which  Jessop  {St.  Bart.'s  Hosp.  Rep., 
vol.  xli,  1905,  p.  183)  collected,  he  found  only  one  instance 
of  bilateral  disease.  Possibly,  however,  the  bilaterality  is 
not  really  so  common  as  would  appear  from  our  studies, 
since  the  disease  might  Avell  be  overlooked  if  the  cat 
could  see  with  the  other  eye.  (2)  The  fact  that  the 
choroidal  disease,  even  though  bilateral,  may  be  the  only 
focus  of  tubercle  in  the  body,  as  was  proved  by  a  full 
post-mortem  examination  in  one  of  our  cases.  This  seems 
to  indicate  that  in  the  human  eye  also  a  tuberculous  mass 
in  the  choroid  may  be  a  primary  lesion,  a  proposition 
which  has  been  denied  by  some  authors. 

I  append  some  references  to  tubercle  in  the  uveal  tract 
of  other  animals. 
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Refekences. 

FiscHODER. — Zeitfich.  f.  Fleisch.  n.  Milchhygiene,  \\,  2, 
1896,  p.  30  (calf). 

Hess. — Schiveiz.  Arch.  f.  Tierheilh.,  xxx,  1891,  p.  ]75 
(cow). 

LoTHEEMOSER. — Zeitscli.  f.  Veterincirkimde,  1905,  p.  109 
(cow) . 

Manleitxer.— ^?r//.  /.  Ophth.,  Ixi,  ]>.  152  (cattle  and 
pigs). 

MoNCET. — Revile  V('trrinaire,  1895,  p.  329  (cattle). 

Vpay.\<^.— Berlin,  tierarztl.  Wochenschr.,  1908,  p.  841 
(calf,  with  keratitis). 

Schmidt. — Sachs.  Verterinarhericht,  1900,  p.  81  ;  Arch.f. 
Tierheilh.,  xxv,  1899,  p.  206  (cattle). 

Sporer. —  Wochenschr.  f.  Tierheill:,  1905,  p.  487  (cattle). 

WiSTER.—Zeifsch.f.  Fleisch.  u.  Milchhygiene,  November, 
1898,  p.  28.  [January  2ofh,  1912.) 

Mr.  Mayou  said  lie  had  a  similar  case  in  a  cat  which 
bore  out  Mr.  Coats's  remark,  except  that  in  his  own  case 
the  cat  had  primar}'  tubercle  in  the  breast,  a  small  nodule. 
There  were  no  tubercular  lesions  elsewhere,  and  if  the 
bod}'  had  not  been  verj'  carefulh'  examined  the  lesion 
could  easily  have  been  missed.  In  some  cases  he  thought 
the  primary  tubercular  lesion  could  easily  be  overlooked, 
or  may  even  have  disappeared.  He  did  not  see  how  it 
was  possible  to  get  primary  tuberculosis  in  the  eye,  start- 
ing in  the  choroid,  without  some  lesion  elsewhere  in  the 
body  through  Avhich  the  tubercle  bacillus  had  gained  an 
entrance  to  the  tissues. 


28.  A  fixation  fori:  designed  to  aid  the  insertion  of  sutures 
in  the  sclerotic  in  advancement  operations. 

By   Rayner  Batten. 

The   instrument    shown  is    a    small   two-pronged    fork. 
The  prongs  are  12  mm.  in  length  and  2-5  mm.  apart. 
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The  terminal  points  are  curved  forwards,  and  two  small 
stops  are  placed  3  ram.  from  the  points  to  prevent  tlie 
fork  penetrating  the  eyeball. 

Its  construction  and  method  of  use  are  shown  in  the 
diagram. 

By  its  use  the  eyeball  can  be  firmly  fixed,  and  the 
extent  and  depth  of  scleral  tissue  to  be  included  in  the 
suture  is  easily  regulated. 

Fi(i.  10. 


The  insertion  of  sutures  in  the  sclerotic  in  advance- 
ment operations  is  ofteu  a  matter  of  some  difficulty.  The 
structures  are  tough,  and  the  eye  difficult  to  fix  with 
forceps.  It  is  also  difficult  to  regulate  accurately  the 
amount  of  scleral  tissue  included  in  the  stitui-e. 

With  the  aid  of  this  fork  both  these  difficulties  are 
overcome. 

In  use  the  points  of  the  fork  should  be  applied  in  a 
line  with  the  intended  point  of  exit  of  the  needle. 

The  counter-pressure  of  the  fork  to  the  needle  slightly 
raises  the  included  scleral  tissue,  so  that  the  needle 
readily  finds    its  point    of    exit    between  the  limbs  of  the 
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fork,  and  can   be  easily  drawn  through  on  tlie  far  side  of 
the  fork. 

(^Card  specuaen.      January  25th,  1912.) 


29.    Central  colohoina  of  the  choroid  symmetrical  in  the 
two  eyes. 

By   Rayner  Batten. 

The  patient,  C.  C — ,  a   man,  c\3t.   64  years,  has  always 
had  defective  eyesight. 

Fig.  11. 


V.  R.  c  -  7  sph.  =  J\    V.  L.  c  -  5  sph.  =  :,%. 

R.  ")    _  -  3  sph.        ^        ^  iA  • 
,     ^    c        ,      1     =  J.  b  at  10  m. 
L.  )       —  1  sph. 

In   each   eye,   near  the   macula,  is  a  rounded   spot  of 
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exposed  sclerotic  crossed  horizontally  by  a  narrow  band  of 
choroid  which  divides  it  into  two  halves.  One  half  in  each 
eye  is  crossed  by  a  small  choroidal  vessel.  The  margins 
of  the  coloboma  are  clean  cut. 

There  is  no  gross  disturbance   of   pigment.     The  discs 
are  irregular  and  distorted. 

The  condition  is  probably  congenital  in  origin. 

{Card  sijecimen.      January  'loth,  1912.) 


30.  Peculiar  bodies  on  the  iris,  etc.,  after  needling  for 
lamellar  cataract  {case  shoicn  1880). 

By  Mr.  L.  J.  Pisani. 

G.  E.  W. — ,  set.  41  years,  came  to  Mr.  Flemming's 
clinic  at  the  Eoyal  London  Ophthalmic  Hospital  on 
December  8th,  1911,  complaining  of  pain  and  redness  in 
the  left  eye  : 

E.Y.  3%  +  6  =  f  p.  with  +  10  J.  1. 

L.V.  3%  +  6  =  I  p.  with  +  10  J.  1. 

He  stated  that  his  eyes  had  been  needled  for  cataract 
by  Mr.  Wordsworth  thirty  to  forty  years  ago. 

In  the  right  eye  there  is  a  scar,  probably  from  a 
needle  puncture,  situated  at  the  upper  and  outer  part  of 
the  cornea,  passing  obliquely  down  and  in.  At  the 
outer  part  of  this  there  is  a  cluster  of  closely  aggregated 
pearl-like  bodies  ;  the  deeper  part  of  the  scar  looks  like 
a  bit  of  capsule,  but  is  not  continuous  with  any  structure 
in  the  pupillary  area.  At  the  lower  part  of  this  eye, 
lying  in  front  of  the  iris,  there  is  a  group  of  similar 
bodies  ;  they  are  more  or  less  separate  from  each  other  ; 
they  are  bright,  smooth,  homogeneous  and  opalescent, 
varying  in  size,  many  of  them  elongated,  some  being 
almost  crescentic.  The  pupillary  area  is  clear  in  the 
centre,  there  are  capsular  remains  in  the  periphery, 
and    also    some    encapsuled   lens   matter.      At    the    outer 
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part  attached  to   the    capsule   there   is  a  fine  pigmented 
filament,  which  vibrates  with  the   ocular  movements. 

In  the  left  eye  there  are  two  groups  of  similar  bodies 
on  the  lower  part  of  the  iris.  The  pupillary  area  is 
clear  in  the  centre,  but  there  are  capsular  remains  at  the 
periphery ;  at  the  lower  part  there  is,  projecting  from 
capsular  remains,  another  cluster  of  closely  aggregated 
bodies,  similar  in  appearance  to  that  contained  in  the 
corneal   scar  of  the  right  eye. 

This  case  was  shown  by  Mr.  Wordsworth  at  the 
meeting  of  the  Society  on  December  9th,  1880  [Trans- 
actions, vol.  i,  1880). 

(Card  specimen.      January  25th,  1912.) 

The  President  said  Mr.  Pisani^s  case  was  of  interest, 
and  especially  so  as  it  was  shown  at  the  Society  at  its 
first  session  in  1880  by  Mr.  Wordsworth,  who  had 
operated  upon  the  patient.  The  condition  now  seen  was 
practically  identical  with  that  seen  in  1880.  He  would 
be  glad  to  hear  any  suggested  explanation  of  the  peculiar 
bodies  occurring  on  the  iris  and  in  the  anterior  chamber. 

Mr.  Stephen  Mayou  said  he  thought  it  possible  that 
the  bodies  might  be  due  to  implantation  of  the  cells 
from  the  anterior  capsule  of  the  lens  on  to  the  iris. 
One  frequently  saw,  after  needling  in  lamellar  cataracts, 
very  similar  bodies  attached  to  the  capsular  remains,  and 
there  was  a  band  of  capsule  which  passed  up  to  the 
cornea,   attached  to  which  were  several   of  these   bodies. 


31.   Case  of  metastatic  choroido-retinitis. 

Bv  R.  Affleck  Greeves. 

A.  S — ,  £et.  32  years.  He  began  to  have  toothache 
on  the  right  side  of  the  upper  jaw  last  September. 
Three  Aveeks  later  the  right  side  of  the  face  became 
swollen,  and  at  the  same  time  the  right  eyesight  became 
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dim.       He    came    up    to    St.    Mary's    Hospital    at    once 
(October  lOtli   last). 

The  right  side  of  the  face  was  much  swollen,  and  the 
condition  of  the  right  eye  as  follows  : 

K.V.  =  -1%.  Pupil  active ;  T.n.  Fine  K.P.  present. 
Webs  and  dusty  opacity  in  vitreous.  A  large  patch  of 
soft  white  exudate  up  and  out,  mostly  beneath  the  retinal 
vessels,  but  partly  burying  them.  Inwards  from  the 
patch  indistinctly  seen  areas  of  pigmentation.  On  the 
inner  side  of  the  disc  a  web  connected  with  tlie  retina 
came  forward  into  the  vitreous.  The  top  of  the  white 
swelling  was  best  seen  with  +  8. 

The  field  was  generally  contracted,  but  especially  so 
down  and  in.      No  history  of  syphilis. 

The  face  was  transilluminated  from  the  mouth,  and 
the  swollen  side  appeared,  slightly  more  dense,  not  suffi- 
ciently so  however  to  suggest  antral  disease.  A  diseased 
bicuspid  was  removed  from  the  upper  jaw,  and  the 
patient  w^as  given  an  injection  of  stock  staphylococcus 
vaccine  (150  million).  This  injection  was  repeated  weekly 
for  three  weeks,  when  an  auto- vaccine  was  prepared 
from  organisms  obtained  from  a  suppurating  chalazion 
in  the  right  upper  lid  [Staphylococcus  aureus).  Injections 
of  this  auto- vaccine  were  first  given  weekly  for  three 
weeks,  and  then  fortnightly  up  to  the  present  time. 
Marked  improvement  was  observed  three  weeks  after 
the  patient  was  first  seen  and  improvement  has  been 
steady  ever  since.  The  doses  of  auto-vaccine  were 
gradually   increased  from  250  to   400   millions. 

At  the  present  time  E.V.  =  f .  No  K.P.  The 
vitreous  is  almost  free  from  dusty  opacity,  but  there  are 
still  a  few  webs. 

There  is  a  small,  slightly  raised,  soft-edged  patch  up 
and  out,  surrounded  by  an  atrophic  area,  in  which  large 
choroidal  vessels  can  be  seen.  Inwards  from  this  is  a 
fiat  pigmented  area.  The  swelling  is  connected  wnth  the 
disc  by  a  web  of  fibrous  tissue,  which  comes  forward  into 
the  vitreous.      The  disc  is  hazy. 
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The  field  shows  a   sector-shaped  contraction   down  and 
in;  in  other  directions  it  is  full. 

[January  25///,  1912.) 


32.  Ed'os-tosis  of  orbit. 
Bv  Charli:s  Wi;ay. 


J.  P — ,  a?t.  30  years,  first  noticed  some  mistiness  May, 
1910,  but  had  not  observed  any  fulness  until  September 
of  the  same  year. 

In  Xovember,  1910,  he  came  to  the  Croydon  General 
Hospital.  On  admission  there  was  a  very  pronounced 
proptosis,  as  at  present.  The  movements  of  the  globe 
were  free  in  all  directions,  and  the  exophthalmos  was 
directed  straight  forward.  On  examination  of  tlie  fundus 
the  disc  was  found  to  be  atrophic,  and  there  were  remains 
of  retinitis  about  the  macula.  Y.  was  reduced  to  P.L.  The 
media  were  quite  clear,  and  there  Avas  no  distension  of 
the  retinal  veins  or  thinning  of  the  arteries.  As  the 
symptoms  Avere  strongly  suggestive  of  tumour  of  the  optic 
nerve  a  Kronlein  was  performed,  and  an  exostosis  found 
grooving  from  the  orbital  surface  of  the  great  Aving  of  the 
sphenoid.  The  size  of  the  growth  Avas  about  as  large  as 
a  pigeon's  egg.  Subsequently  the  X-ray  photograph  Avas 
taken.  The  shadoAv  Avas  pronounced,  but  afforded  no  clue 
as  to  the  exact  size  or  the  extent  to  Avhich  the  Aving  of 
the  sphenoid  was  iuA'oh'ed. 

January  24th,   1912,  no  change  in   the   appearance    of 
the  eye,  or  increase  in  the  exophthalmos. 

{Card  specimen.      January  26th,  1912.) 
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33.   Keratitis  disciformis. 

By  Charles  Wray. 

A.  W — ,  a3t.  32  years.  The  history  is  that  he  thought 
he  got  something  in  the  eye  on  or  about  September  18th, 
1911.  As  a  result  the  upper  lid  and  brow  became 
swollen,  but  the  lower  lid  did  not  become  affected. 
Several  days  later  a  small  '"'  boil  "  formed  at  the  inner 
extremity  of  the  eyebrow.  The  swelling  gradually 
disappeared,  but  the  sight  remained  dull.  On  November 
2oth  he  came  to  the  ophthalmic  department  with  typical 
keratitis  disciformis.  The  treatment  has  consisted  in  the 
exhibition  of  dionine  and  gutt.  argyrol  5  per  cent.  The 
eye  is  less  iri'itable,  but  remains  very  much  as  it  was  two 
months  ago  so  far  as  the  opacity  goes.  The  lesion  is 
deep]}"  seated  and  grey,  with  an  annulus  that  is  much 
denser  and  sharply  defined.  On  high  magnification 
a  large  number  of  small  opacities  are  visible  in  front  of 
the  disc  and  extending  some  little  distance  in  the  cornea 
around.  The  tactile  sensibility  is  lowered,  and  especially 
over  the  site  of  the  lesion. 

{Card  specimen.      January  26th,  1912.) 

Mr.  Holmes  Spjcer  said  he  understood  Mr.  "Wray  to 
say  that  a  case  of  keratitis  disciformis  was  hopeless,  but 
that  was  not  his  own  view,  as  many  such  cases  had  been 
stopped  by  prompt  cauterisation,  and  others  had  got  well 
with  other  treatment. 


84.     Senile  nuclear  cataract  with  appearance  simulating  a 
frost  crystal. 

By  X.  Bishop  Harman. 

Mrs.  A.  P — ,  8et.  77  years,  was  first  seen  six  months 
ago  on  account  of  gradual  failure  of  sight.  The  right 
eye  failed  seven  or  eight  years  ago,  the   left  has  become 
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dim  quite  recently.      The  patient  is  a  liale  and  hearty  old 
lady,  with  healthy  children  and  grandchildren. 

Right  eye. — Vision — lingers  at  one  foot.  Pupil  normally 
2  mm.  diameter,  dilated  with  homatropine  to  6  mm. 
There  is  then  disclosed  a  curious  nuclear  opacity.  The 
front  layer  takes  the  form  of  a  broad-rayed  eleven- 
pointed  star,  in  appearance  very  like  a  frost  crystal. 
Each  ray  of  the  star  has  four  sides;  the  edges  are  denser 


and  whiter  than  the  middle  part  of  the  ray,  the  angles 
are  sharply  defined.  By  focal  illumination  the  sectors 
between  the  rays  appear  dark  on  account  of  the  presence 
of  unaltered  lens  matter;  but  no  fundus  reflex  can  be 
obtained  throtigh  these  spaces  owing  to  the  general 
opacity  of  the  nucleus  behind  the  crystal-like  layer. 
The  opacity  measures  5"5  mm.  in  diameter.  The  anterior 
layers  of  the  lens  and  the  periphery  all  round  the  nucleus 
are  quite  free  from  opacity. 

Left  eye. — Vision  -^^.  There  are  a  number  of  dense 
peripheral  opacities  of  the  lens  in  the  lower  part,  also 
some  nuclear  haze.      Fundus  normal. 
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The  patient  is  positive  in  her  statement  that  tlie  ri<<lit 
eye  used  to  be  a  good  eye,  as  good  as  lier  left,  and  that 
the  sight  failed  steadily  from  a  period  dating  seven  or 
eight  years  back.  This  may  negative  the  possibility  of 
the  opacity  being  an  old  lamellar  cataract.  There  has 
been  no  injury  to  the  eye  at  any  time,  so  the  condition 
has  no  kinship  with  the  star-like  posterior  opacities  that 
so  frequently  follow  injuries  to  the  eye  with  vitreous 
htemorrhage. 

The  limitation  of  the  opacity  in  the  anterior  nuclear 
layer  to  these  well-defined  and  angled  rays  set  in  a  star 
pattern  is  a  curious  reversal  of  the  condition  seen  in  some 
lamellar  cataracts.  In  one  drawing  I  have  of  a  large 
rachitic  cataract  of  thin  texture,"^  the  markings  of  the 
sectors  are  picked  out  in  fairly  clear  white  lines;  from  the 
radial  lines  there  spring  branches  which  meet  at  angles 
similar  to  those  seen  in  the  rays  of  this  senile  condition. 
In  the  lamellar  cataract  about  eight  outlined  rays  can  be 
made  out,  and  there  are  gaps  ;  in  this  senile  cataract  eleven 
can  be  counted.  It  would  seem  that  in  this  old  lad}'  the 
nuclear  sclerosis  has  affected  a  layer  of  fibres  around  the 
nucleus,  but  that  the  process  has  stopped  at  the  lines  of 
interdigitation  of  the  fibres,  and  that  the  cement  substance 
has  escaped  change.  (January  25///,  1912.) 


35.    Hijaline  degeneration  at  the  optic  disc. 

By  PiLTsoN  James. 

H.  W — ,  a?t.  51  years,  a  healthy  man,  was  sent  to  St. 
George's  Hospital  by  his  employer  to  have  his  sight 
tested.  His  vision  was  as  follows  :  R.,  H.m.  3*5  =  ^. 
L.,  H.m.  3"5  =  |.  Has  +  5  spli.  for  reading  =  sn,  0'3. 
Covering  the  upper  part  of  the  left  disc  and  vessels  and 
extending  over  the  edge  of  the  disc  is  a  mass  projecting 
*  Treasury  of  Human  Inheritance,  191U.     Part  IV,  PL  L,  fig.  10. 


MALDEYELOPED     VITREOUS    SIMULATING    A    GLIOMA. 


141 


forwards  about  2  D.;  it  exhibits  a  coarsely  granular 
structure,  and  resembles  somewhat  the  appearance  of  a 
lump  of  sugar. 

There  is  no  history  of  injury;  the  man  is  a  retired 
sailor,  and  has  always  had  good  sight;  the  fields  are 
normal.      The    urine    was    examined    with    the    following 


result:  Low  specific  gravity,  1008  ;  no  albumen  or  sugar 
present.      The  right  fundus  appears  healthy. 

{Card  specimen.      January  2bth,  1912.) 


36.  Maldeveloped    vifreous   [icith   remnants-   of  capsulu- 
vascular  sheatJt)   simulating  a   glio)aa. 

By  J.   Stroud  Hosford. 

Female  child,  delivered   at  full  term  without   artificial 
aid,  and  is  well  developed  in  body  and  head,  ivt.  3  months. 
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Father  and  mother,  aunts  and  uncles  all  well  developed 
and  healthy.  Mother  is  twentj-nine  years  old,  and  has 
had  three  other  children,  all  quite  healthy.  Father  is 
twenty-seven.  No  miscarriages.  No  history  of  gonor- 
rhoea, syphilis,  tubercle,  etc.,  on  either  side  of  family. 

Right  eyeball  slightly  smaller  than  left,  and  cornea 
is  vertically  oval,  but  otherwise  normal.  A.C.  very 
shallow,  and  there  are  strands  of  grey  tissue  on  front  of 
iris,  some  of  which  are  adherent  to  lens.  The  iris  is 
adherent  to  lens  at  its  extreme  pupillary  margin,  and 
dilates  very  badly  and  irregularly.  The  iris  is  dark  blue 
in  either  eye.  Lens  is  pushed  forwards,  and  except  for 
tissue  of  iris  on  capsule  is  qaite  clear  and  bright. 
Behind  lens  there  is  a  white  reflex  from  a  regular  solid- 
looking  central  mass  occupying  the  whole  of  the  vitreous, 
w^hich  is  adherent  to  posterior  surface  of  lens.  No 
visible  central  vessels  in  vitreous.  The  tension  of  the 
eye  is  normal.      Mobilit}^  of  lids  and  eyeball  is  good. 

Left  eye. — Except  for  capsulo-pupillary  remnants  on 
anterior  surface  of  iris  and  lens  this  eye  appears  natural, 
and  the  fundus  and  disc  are  easily  seen. 

[Card  specimen.      January  2bth,  1912.) 


37.   Hereditary   oplithahnoplegia  in  five  generations. 
By  A.   A.   Bradburxe. 

The  subject  of  my  communication  this  evening  concerns 
a  family  in  which  a  condition  of  more  or  less  ptosis  of  one 
or  both  lids,  accompanied  by  an  almost  complete  loss  of 
movement  in  one  or  both  eyes,  has  run  through  five 
generations. 

In  this  family  tree  are  thirty-seven  individuals,  fifteen 
of  which  are  known  to  be  alive  at  the  present  time.  Of 
these  thirty-seven  individuals  sixteen  are  believed  to  have 
been  affected — eleven  females  and  five  males ;  but  only 
seven  survive — six  females  and  one  male. 


HEREDITARY   OPHTHALMOPLEGIA  IN  FIVE  GENERATIONS.      143 

I  have  been  fortunate  enough  to  have  seen  all  these 
seven  individuals,  but  it  has  not  been  without  difficulty, 
as  they  seemed  disinclined  to  have  investigated  what  they 
consider  a  "  family  failing."  I  offered  to  defray  the 
cost  of  a  visit  to  a  professional  photographers,  but  was 
ultimately  forced  to  portray  them  myself,  which  must  be  the 
excuse  for  the  shortcoming  of  the  picture  I  submit  to  you. 
The  oldest  surviving  member  is  a  Mrs.  Elizabeth  B — 
(III,  12),  a  widow,  «t.  70  years.  '  She  distinctly  remembers 
the  affection  in  her  mother,  grandmother,  great-aunt, 
and  two  uncles.  As  her  mental  faculties  and  memory  are 
particularly  keen,  and  her  statements  relative  to  the 
other  affected  members  proved  subsequently  perfectly 
accurate,  I  think  one  is  justified  in  accepting  her  state- 
ments in  regard  to  the  condition  of  her  ancestors  as  also 
correct. 

This  old  lady's  elder  brother  by  ten  years  is  still  alive 
and  hearty,  as  I  was  able  to  ascertain  when  I  took  his 
photograph.  He  is  single,  and  has  no  trace  of  the  family 
failing,  and  except  for  senile  ectropion  has  no  ocular 
defect.  A  sister  of  these  two  (III,  2)  is  still  living;  she 
is  said  to  be  also  free  from  the  defect,  as  are  also  her 
family  of  three  girls  and  a  boy. 

The  widow  has  had  eight  children,  four  sons  and  four 
daughters.  The  first  two  were  unaffected  males,  the 
next  two,  a  male  and  female,  were  both  affected.  The 
female  died  of  bronchitis  at  fet.  18  months;  the  son  (lY,  3) 
is  alive  and  has  two  daughters  (V,  1  and  Y,  2)  alive ;  one 
son  (Y,  3)  died  in  infancy.  All  these  children  were 
affected.  The  fifth  child  of  the  widow  was  a  normal 
female  (lY,  5),  who  died  when  a  month  old,  cause  not 
known.  The  sixth  was  an  affected  female  (lY,  6),  who  has 
two  affected  daughters  (Y,  4  and  Y,  5).  The  seventh,  a 
female,  and  the  eighth,  a  male,  were  both  normal  and  died 
in  infancy,  cause  not  remembered.  Before  considering 
other  aspects  of  the  case  I  think  it  would  be  advisable  if 
I  described  briefly  the  ocular  conditions  in  each  of  the 
affected  members. 
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Desckiption  of  Affected  Members. 

No.  1.  Elizabeth  B—  (III,  2).  The  right  eyelid 
almost  completely  covers  the  eye,  and  the  left  cornea  is 
covered  for  a  quarter  of  an  inch.  Both  eyes  are  prac- 
tically immovable,  but  on  special  efforts  a  very  slight  slow 
and  limited  circular  motion  of  intorsion  can  be  discerned 
in  the  left  eye  only.  Head  is  thrown  back  somewhat. 
The  pupillary  reactions  to  light  are  present.  Refraction 
is  hypermetropic.  Fundi  are  normal.  Vision  is  said  to 
be  very  good,  but  as  patient  cannot  read,  no  standard 
could  be  noted.  There  was  no  evidence  of  the  presence 
of  Muller's  muscle. 

No.  2.  Peter  B—  (IV,  3).  Male,  third  child  of  last  case. 
Drooping  of  upper  eyelid  halfway  across  each  eye. 
.Muller's  muscle  seemingly  absent.  The  axis  of  the  right 
eyeball  is  directed  down  and  out;  pupil  semi-dilated,  but 
reacts  to  light,  no  movement  in  any  direction  obtainable. 
Except  for  cupped  and  very  white  disc,  fundus  is  normal. 
Hypermetropia  equal  to  4  D.,  and  vision  g^j  n.i.gl.  Tiie 
left  eyeball  is  directed  down  and  slightly  in,  and  is 
possessed  of  a  limited  side-to-side  movement.  Fundus, 
pupil  and  refraction  as  in  the  other  eye. 

No.  3.  Ellen  B— (IV,  6).  Sixth  child  of  Case  1,  and 
sister  of  last.  Absolute  immobility  of  both  eyes.  Com- 
plete ptosis  in  right,  and  covering  an  eighth  of  cornea  in 
the  left.  Vision  in  left  eye  is  equal  to  ^g-.  On  attempts 
at  opening  left  eye  the  action  of  Muller's  muscle  is 
plainly  seen. 

No!!  4.  Lily  B—  (V,  1).  Eldest  child  of  Case  2,  c^t.  7 
years.  Absolute  immobility  of  left  eye,  but  no  ptosis. 
Complete  ptosis  in  the  right  eye,  but  a  well-marked 
ability  to  move  the  eye  outward  from  a  straightforward 
position  and  back  again  to  the  middle  line,  but  in  no 
other   direction. 

No.  5.  Ellen  B —  (V,  2).  Sister  to  last  case,  xt.  5 
years.      No  ptosis  in  either  eyelid.      Both  eyes  possess   a 
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limited    motion    which   seems   solely  due   to   that    of   the 
superior  obliques. 

No.  6.  Robert  B —  [X,  3).  This  boy  died  in  infancy, 
and  is  said  to  have  had  drooping  of  both  eyelids. 

No.  7.  Elizabeth  B —  (V,  4).  Elder  daughter  of  case 
3,  a?t.  16  years.  When  seen  an  operation  had  been 
performed  for  double  ptosis,  but  even  now,  as  can  be 
seen  from  the  photograph,  two  thirds  of  both  corneas  are 
still  covered.  No  lateral  or  vertical  movements  seem 
possible,  but  on  strong  endeavour  feeble  wheel-like 
intorsion  motions  of  a  jerky,  slow  character  can  be 
discerned.  Pupillary  reactions  are  present.  Fundus, 
refraction  and  vision  not  examined,  as  patient  would  not 
come  for  such  examination. 

No.  8.  Ellen  B —  (Y,  5).  Sister  to  last  case,  set.  10 
years.  Equal  bilateral  ptosis  halfway  across  each  cornea. 
There  is  full  lateral  motion  in  both  eyes,  but  in  no  other 
direction.  This  has  resulted  in  the  production  of  a  con- 
vergent strabismus  in  the  left  eye  of  40  degrees.  The 
photograph  does  not  show  this,  as  betw^een  the  time  of 
my  first  seeing  her  and  the  taking  of  it  an  operation  had 
been  performed. 

The  above,  with  the  exception  of  Case  0,  are  all  alive. 
In  the  diseased  members  who  reached  adult  life  the  double 
disability  of  ptosis  and  immobility  of  the  eyes  Avas 
emphatically  given. 

The  condition  is  congenital,  non-progressive,  not  sex- 
limited,  of  continuous  descent,  not  replaced  by  any  other 
affection,  and  unaccompanied  by  any  of  the  common  con- 
genital defects  such  as  hare-lip,  cleft  palate  or  faulty 
coloured  irides,  though  they  all  possess  high  arched 
palates.  The  members  exhibited  no  signs  of  degeneracy 
such  as  defective  mental  development,  supernumerary 
diofits,  or  attached  lobes  of  ears. 

The  affection  can  be  traced  through  five  generations, 
covering  a  period  from  1710  to  the  present  daj'.  In  the 
first  o-eneration  there  were  two  individuals,  both  females 
and   both  affected.      In    the   second    six    members,    three 
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males  and  three  females,  of  which  lialf  were  affected^  two 
males  and  one  female.  Of  eleven  in  the  third  generation 
only  three  were  affected,  and  all  were  females.  The 
fourth  generation  produced  twelve  individuals,  and  again 
only  three  were  affected,  one  male  and  two  females. 
In  the  fifth  only  one  male  escaped  out  of  six,  of  which 
four  were  females. 

There  has  been  no  intermarriage,  and  it  has  produced 
no  effect  on  the  birth  or  death-rate. 

Previously  recorded  cases  have  been  traced  by  Steinheini 
through  five  generations,  by  Vignes  in  four,  Alessi  in 
three^  and  several  for  two. 

Transmission  has  been  in  every  case  in  this  family 
dii'ect ;  in  no  case  has  it  skipped  a  generation,  or  has  an 
affected  member  failed  to  transmit  it.  It  has  descended 
four  times  through  the  female  line  out  of  a  possible  six, 
and  twice  through  the  male  line  out  of  a  possible  three. 

It  has  appeared  live  times  in  males  and  eleven  times 
in  females.  Five  males  and  five  females  have  failed  to 
inherit  the  condition. 

These  points  seem  to  show  a  slightly  greater  (by  20 
per  cent.)  liability  to  its  inheritance  on  the  female  side, 
and  an  equal  liability  to  transmit  it  in  both  sexes. 

Of  the  fourteen  affected  eyes  partial  ptosis  is  present  in 
eleven,  complete  in  four,  which  in  each  is  the  right  eye.  In 
only  three  eyes  is  ptosis  not  present.  Immobility  is  practi- 
cally complete  in  eight  eyes,  limited  to  abduction  in  two,  a 
right  and  a  left  in  different  persons.  In  only  one  pair  of 
eyes  is  there  any  freedom  of  movement,  and  even  this  is 
limited  to  lateral  motion.  In  the  absence  of  anatomical 
investigation  the  actual  nature  of  the  defect  can  only  be 
based  upon  conjecture,  and  the  likeness  it  bears  to  cases 
Avhich  have  been  previously  recorded.  Of  such  I  can 
only  find  records  of  eighteen  which  seem  to  correspond  to 
this  one  in  which  ptosis  has  been  associated  with  more  or 
less  defective  ocular  movements. 

In  the  Transactions  of  this  Society,  vol.  viii,  will  be 
found  the  description  of  four  cases  by  the  President.      In 
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til  is  article  the  aetiology,  pathology  and  references  to  pre- 
viously recorded  cases,  etc.,  is  so  fully  dealt  with  that  it 
leaves  me  free  to  approach  the  subject  from  another 
point. 

These  cases  of  congenital  defects  of  ocular  motility  are 
by  no  means  as  rare  as  one  would  expect,  and  are 
becoming  less  uncommon  since  the  importance  of  the  heri- 
ditary  aspect  has  added  a  double  interest  to  them.  Their 
frequency  varies  with  the  type,  of  which  there  seems  to  be 
three.  First,  the  most  common,  that  in  which  the  congenital 
defect  is  limited  solely  to  the  levator.  Secondly,  a  type  in 
which  ptosis  is  associated  with  epicanthus;  this  seems  fairly 
connnon.  Hutterman  has  recently  recorded  a  family  in 
which  two  brothers  and  five  out  of  their  eleven  children 
were  affected.  Lastly,  there  is  the  type  in  which  ptosis 
may  or  may  not  be  present,  bat  one  or  all  the  ocular 
movements  are  defective. 

This  last  type  can  be  further  subdivided  into  (a)  ptosis 
associated  with  a  defective  action  of  the  superior  rectus. 
(h)  In  this,  ptosis  may  or  may  not  be  present,  but  there 
is  a  more  or  less  defect  of  motility  of  the  ocular  muscles, 
which  is  due  to  a  nerve  lesion.  Mr.  Beaumont  has 
recorded  a  typical  case  of  this  class  in  vol.  xx  of  the 
Society's  Transactions.  (c)  In  the  third  subdivision 
ptosis  may  or  may  not  be  present,  but  the  associated 
defective  motility  is  due  to  a  defect  in  the  ocular  muscles 
themselves.  This  defect  may  be  due  to  a  complete 
absence  of  the  muscle,  as  in  Caseaux's  case,  or  to 
imperfect  development  of,  or  faulty  insertion  of,  the 
ocular  muscles. 

I  place  this  family  I  record  in  this  last  subdivision, 
and  not  in  subdivision  (6),  because  of  the  absence  of 
other  gross  nerve-lesions,  the  presence  of  the  pupillary 
reactions  and  the  non-progressive  and  congenital  nature 
of  the  affection.  I  believe  that  in  all  the  superior  oblicpies 
are  normally  present  but  ill-developed,  and  that  the 
other  muscles  are   more   or  less  absent. 

If  we  refer  to   the   development  of  the  ocular   muscles 

VOL.  xxxu.  10 
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in  the  shark  {Acanthui^  vuhjaris)  I  tliiiik  wc  can  see  how 
such  a  condition  comes  about.  In  this  fish  the  ocular 
muscles  are  developed  from  three  cavities  or  centres. 
One  forms  the  superior  oblicpies,  a  second  the  external 
recti,  and  a  third  forms  the  four  remaining'  muscles  by 
pairs.  The  superior  rectus  and  internal  rectus  develop 
together,  and  the  inferior  oblique  and  the  inferior  rectus 
as  another  pair. 

Failure  in  development  of  any  of  these  three  centres 
would  produce  an  absence  of  the  corresponding  muscle  or 
set  of  muscles,  as  it  seems  to  have  done  in  the  case  already 
quoted,  in  which  the  superior  obliques  were  -alone  found 
Avanting. 

Xow,  on  the  other  hand,  in  a  return  to  the  normal 
in  the  younger  generations  we  should  expect  to  find  a 
return  of  function  in  certain  muscles  or  groups  of  muscles 
if  it  followed  these  lines.  In  this  family  this  does,  as 
a  matter  of  fact,  seem  to  be  the  case  in  No.  4  (Y,  1),  in 
Avhicli  the  external  rectus  has  evidently  regained  its 
proper   place. 

Similarly  in  cases  which  had  regained  the  function  of 
the  internal  rectus  we  should  expect  to  find  the  superior 
rectus  also  acting.  Now  in  Case  7  (V,  5)  in  Avhich  full 
lateral  motion  has  been  regained  Avithout  any  super- 
duction,  we  see  that  this  has  not  been  followed.  We 
can  onl}'  conclude,  then,  that  another  factor  has  been  at 
work,  or  that  development  in  man  is  on  different  lines. 
Personal!}^  I  am  inclined  to  hold  that  the  factor  in  the 
case  is  due  to  the  necessities  connected  with  the  visual 
requirements,  as  in  the  presence  of  a  ptosis  a  lateral 
motion  is  the  only  one  of  any  practical  value.  That  the 
visual  centre  has  had  some  relationship  in  the  case  is 
proved  by  the  development  of  a  strabismus.  The  presence 
of  the  drooping  lid  will  similarly  account  for  the  non- 
development  of  the  superior  rectus  in  this  case,  as  it 
does,  I  fancy,  in  the  first  subdivision  of  the  third  group 
of  these  cases  of  ocular  immobility. 

If,  then,  the  requirements  associated  with  the  visual  act 
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SO  influence  the  evolution  of  improvement,  if  I  may  sf> 
express  it,  can  we  logically  reverse  tlie  argument  and 
attribute  the  condition  of  general  ocular  immobility  to 
the  non-use  of  the  eyes  from  a  long  persistent  complete 
ptosis  ? 

It  certainly  looks  not  very  unlikeh',  and  the  supposi- 
tion seems  strengthened  by  the  presence  of  the  superior 
obliques  in  this  family,  which,  on  account  of  its  large 
range  of  action,  unshared  nerve  supply,  and  subservience 
to  the  higher  cerebral  centres,  make  this  muscle  the  one 
of  choice  if  the  eye  subject  to  ptosis  were  to  be  solely 
dependent  on  one  muscle  for  all  its  requirements. 

A  final  point  of  interest  in  this  family  is  the  active 
presence  of  Muller's  muscle  in  some  and  its  absence  in 
others.  It  certainly  raises  the  question  as  to  what  rela- 
tionshi]-),  if  any,  its  presence  bears  to  the  rest  of  the  con- 
dition. [January  26th,  1912.) 

The  President  said  the  Society  was  indebted  to  Mr. 
Bradljurne  for  bringing  this  genealogy  forward.  The 
Traufsactions  of  the  Society  already  contained  many  valu- 
able communications  on  hereditary  diseases  of  the  eye, 
and  this  would  be  a  welcome  addition. 

Mr.  Bishop  Harmax  said  the  communication  was  most 
interesting,  and  the  labour  the  author  had  expended  on 
it  made  members  indebted  to  him.  He  could  not,  how- 
ever, agree  with  Mr.  Bradburne's  morphology.  He  under- 
stood him  to  suggest  that  an  accidental  disease  became  an 
acquired  characteristic,  and  therefore  hereditary  in  the 
family.  He  did  not  think  Neo-Darwinians  would  agree 
with  that.  He,  Mr.  Harman,  pointed  out  that  the  levator 
palpebrje  superioris  in  its  origin  was  only  part  of  the 
rectus  superior  ;  it  split  off  from  it,  and  that  was  why 
one  frequently  saw  a  defect  of  the  levator  and  in  no  other 
eye  muscles.  It  was  a  secondary  development,  and 
therefore  most  likely  to  be  affected.  There  was  no  levator 
superioris  in  the  shark ;  the  levator  of  the  nictitating 
membrane   was   an    outside   muscle.      I'ut  in    some   fishes 
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there  was  developed  a  veal  levator  muscle.  In  the  sun- 
fish,  whose  eye  was  as  big  as  a  fist,  each  of  tlie  recti, 
except  the  rectus  externus,  sent  off  a  separate  slip,  which 
passed  to  the  circular  skin-fold  round  the  eye,  and  these 
were  capable  of  retracting  the  fold  from  the  cornea;  in 
this  provision  one  saw  the  eai-liest  evolution  of  the  levator. 
In  some  cases  of  this  sort  in  his  experience  there  had 
been  indications  of  the  presence  of  muscles  of  a  sort  ;  a 
case  had  been  reported  in  which  their  existence  had  been 
proved  by  dissection  behind  the  eye.  It  seemed  much 
more  likely  that  the  defect  was  due  to  some  orbital  con- 
dition that  prevented  the  muscles  growing  round  the 
globe.  He  had  shown  before  the  Society  sections  from 
f  cetal  sharks  ;  in  these  the  globe  was  relatively  enormous  ; 
the  muscles  were  at  the  back  of  the  eye,  and  they  had  to 
grow  round  and  secure  a  fibrous  attachment  to  make  a 
tendon,  and  if  that  did  not  happen  one  found  such  a  con- 
dition as  that  now  discussed  persisting.  He  suggested  that 
the  anomalies  found  in  this  family  were  due  to  an  arrest 
of  development  and  the  persistence  of  a  foetal  condition. 
This,  he  thought,  was  a  more  easily  understood  view  than 
the  rather  difficult  one  which  the  author  had  presented. 

Mr.  Beaumont  (Bath)  said  there  w^as  one  difficulty  in 
accepting  the  arrested  development  theory,  namely,  that 
in  many  of  these  cases  the  ophthalmoplegia  externa  did 
not  come  on  until  late  in  life,  or,  at  all  events,  in  middle 
life.  The  President  had  reported  such  a  case  {Trani^. 
(JpJtth.  Soc,  vol.  vii),  and  by  a  coincidence  he  (Mr.  Beau- 
mont) hud  met  other  members  of  the  same  family,  four 
generations  in  all,  tw^elve  of  whom  suffered  from  ophthalmo- 
plegia extei'na,  which  came  on  in  middle  life  {Trans. 
Oplith.  Soc,  vol.  xx).  In  these  cases  it  was  singular  that 
whilst  the  oculo-motor  centres  were  affected,  those  for  the 
iris,  although  they  were  quite  adjacent,  escaped.  In  all 
his  cases  the  "degeneration^^  came  on  during  vigorous 
life,  in  vigorous  families  in  which  there  were  many  chil- 
dren. If  the  question  w^ere  asked,  When  is  a  disease  not  a 
disease  ?  it  might  be  answered  when  it  is  ophthalmoplegia 
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externa,  as  the  |)euple  with  this  familial  form  were 
frequently  unconscious  that  they  had  it.  The  oculo-motor 
muscles,  in  the  present  day,  were  luxuries,  not  necessities, 
and  it  mio-ht  l)e  that  this  form  of  ophthalmoplegia  externa 
was  not  so  much  a  pathological  condition  as  a  tendency 
in  some  families  to  "  throw  back  ^'  to  a  primeval  state, 
antecedent  to  the  development  of  the  ocular  muscles. 


08.   On  crystal-like  hodies  {?  leucin)  in  the  lens: 

By  Geokge  Coats. 

(With  Plate  X\^  figs.  1  and  2.) 

The  patient  from  whom  this  specimen  was  obtained,  a 
woman,  ret.  69  years,  attended  the  Royal  London  Oph- 
thalmic Hospital  in  August,  1908,  under  the  care  of  Mr. 
Worth,  to  whom  I  am  indebted  for  the  use  of  the  case. 
She  had  cataract  in  both  eyes,  failure  of  vision  having 
been  noticed  for  thirteen  years  in  the  right  and  for  two 
years  in  the  left.  No  history  of  injury.  There  Avere 
nebulae  on  both  cornete  ;  no  ])recipitates  ;  anterior  cham- 
bers normal ;   irides  bright  ;   pupils  active. 

In  the  left  eye  the  cataract  was  mature  and  amber- 
coloured.  Vision  :  Hand-movements  ;  projection  good  ; 
tension  normal.  The  right  (the  eye  which  was  subse- 
quently excised)  was  examined  without  a  mydriatic,  and 
showed  dense  lens  opacity  above,  slight  reflex  below. 
A'ision  :  Hand-movements  ;  projection  defective  in  the 
nasal  field.  There  is  no  note  of  anything  unusual  in  the 
appearance  of  the  cataracts.  '- 

Extraction  was  performed  on  the  left  eye,  and  except 
for  the  occurrence  of  some  fine  grey  precipitates  the 
subsequent  healing  was  uneventful.  Colloid  changes 
were  present  in  the  periphery  of  the  fuiulus.  Vision 
eighteen  days  later,  with  correction,  -^^. 

In  November,  1908,  the  condition  of  the  right  eye  was 
unchanged.      In  July,   1909,  however,   she   returned   Avitli 
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symptoms  of  acute  iridocyclitis  in  this  eye,  of  ten  weeks' 
duration.  There  was  considerable  injection  and  pain ; 
the  cornea  was  dull ;  the  anterior  chamber  was  deep  and 
contained  blood;  iris  atrophic;  pupil  inactive;  lens 
opaque;  vision  =  no  P.L.  ;  tension  full.  The  eye  was 
therefore  excised.  The  left  eye  was  (piiet,  and  the  irido- 
cyclitis appears  not  to  have  been  of  sympathetic  type. 

Fatholugical  examination. — The  globe  is  fixed  in  Zenker's 
solution  and  divided  sag'itally.  The  anterior  chamber  and 
vitreous  contain  coagulum.  The  lens  is  shrunken.  Retina 
and  choroid  in  sutu. 

Microscopical  exami)iatio)i. — The  cataract  is  of  the 
hj'permature  Morgagnian  variety,  the  cortex  being  rej^re- 
sented  by  a  little  granular  th'hris,  Avhile  the  nucleus,  still 
within  the  capsule,  has  sunk  down  behind  the  lower  part 
of  the  iris.  The  bodies  to  be  descriljed  vary  in  size  from 
about  0"0o5  mm.  to  0"160  mm. ,  the  larger  being  visible  with 
the  naked  eye  as  minute  o})aque  specks  (Fig.  1).  They  are 
oval  or  round,  the  long  axis  of  the  oval  not  necessarily 
coinciding  with  the  direction  of  the  lens-fibres.  In 
section  they  have  a  refractile,  crystalloid  appearance,  and 
are  marked  by  numerous  fine  lines,  convei'ging  towards 
an  axial  linear  streak  or  spot.  Some  of  these  lines  are 
darker,  and  there  is  frequently  a  tendency  to  cleavage 
along  them,  so  that  the  body  is  split  u\)  into  a  number  of 
radially  disposed  pyramidal  sectors,  not  unlike  the  pyra- 
mids of  the  kidney.  On  the  external  surface  there  are 
small  toothed  irregularities. 

If  one  of  the  larger  of  these  bodies  be  picked  out, 
placed  on  a  slide,  and  compressed  by  means  of  a  cover- 
slip,  it  is  found  to  consist  of  a  cortex,  with  the  above- 
mentioned  radial  structure,  which  splits  off  and  reveals  a 
round  central  core,  devoid  of  linear  marking  and  with  a 
tuberculated  surface  (Fig.  2)  ;  the  structure  is  coujpar- 
able  with  that  of  a  rubber-cored  golf  ball.  This  central 
mass  is  evidently  very  hard ;  it  does  not  split  readily,  nor 
fiatten  under  pressure  ;  it  damaged  the  microtome  knife, 
and  consequently  was  invariably  torn  out  of   the  sections. 


PLATE   XV. 

Figs.  1  and  2  illustrate  Mr.   Gr.  Coats's  paper  on  Crystal-like 
Bodies  (?  Leucin)  in  the  Lens  (p.  153). 

Fig.  1. — Oue  of  the  crystal-like  bodies  showing  the  radiating  lines 
converging  on  a  central  streak.  The  structure  is  surrounded  by  a 
kind  of  capsule  of  lens  substance,  into  which  it  fits  tightly.  There  is 
practically  no  degeneration  of  the  adjacent  lens-fibres. 

Fig.  2. — One  of  the  larger  bodies  crushed  under  a  cover-slip.  The 
radially  marked  cortex  has  split  off,  revealing  a  hard,  tuberculated  core. 

Fig.  3  illustrates  Mr.  Greeves's  paper  on  A  Case  of  Eecurrent 
Tumour  of  Sclera  (p.  176). 
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Structures  such  as  are  shown  in  Fig.  1,  therefore,  are 
probably  small  crystals  which  have  not  yet  acquired  a 
core  ;  or  in  some  cases  they  may  be  peripheral  sections  of 
larg-er  bodies  ;  as  the  sections  are  not  serial  it  is  impos- 
sible to  decide  the  point  with  certainty,  and  for  the  same 
reason  the  smaller  of  the  two  dimensions  given  above  is 
not  to  be  taken  as  necessarily  accui-ate. 

These  bodies  fit  tightly  into  the  spaces  in  which  they 
lie,  and  are  usually  surrounded  by  a  kind  of  capsule  of 
lens  substance,  Avhich  does  not  follow  the  general  contour 
of  the  surrounding  lens-fibres,  but  is  concentrically  dis- 
posed. h\  the  case  of  the  smaller  crystals  the  lens-fibres 
abut  directly  on  this  capsule  ;  in  some  of  the  larger  there 
is  found  between  the  fibres  and  cajisule  a  split,  perhaps 
artificial,  at  the  edges  of  which  the  lens-fibres  end 
srpiarely;  in  no  case  is  there  any  real  degeneration  of 
the  contiguous  fibres  (Fig.  1). 

Such  structures,  or  the  spaces  whence  they  have  been 
torn,  are  found  to  the  number  of  from  five  to  nine  in  a 
section.  They  are  scattered  without  regularity  in  the 
nucleus,  and  are  not  found  in  the  drhris  which  represents 
the  cortex.  Most  of  them  are  isolated,  Init  occasionally 
two  are  found  in  contact  with  one  another.  In  other 
respects  the  nucleus  is  normal. 

The  other  changes  in  the  eye  require  only  very  brief 
mention.  In  the  cornea  there  are  old  superficial  cica- 
trices. The  anterior  chamber  contains  leucocytes, 
coagulum,  and  some  blood-corpuscles.  No  adhesion 
at  the  corneo-iridic  angle  ;  hajmorrhage  and  leucocytes 
in  the  spaces  of  Fontana.  Moderate  infiltration  of  the 
iris;  posterior  synechia  near  the  pupillary  border; 
membrane  in  the  pupil;  ciliary  body  practically  fi-ee  from 
infiltration.  Choroid  normal  except  for  some  colloid 
excrescences.  The  characteristic  changes  of  sympathetic 
ophthalmitis  are  not  found  in  the  uvea.  The  retina  shows 
some  loss  of  rods  and  cones  in  the  periphery,  otherwi.se 
normal.      Nerve  normal. 

Although  of  the  greatest  rarity  the  occurrence  of  these 
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crystal-like  bodies  in  the  lens  is  not  (jiiite  unknown.  1 
omit  as  irrelevant  all  consideration  of  cliolesterin  crystals, 
etc. 

Becker  (1877)  says:  "I  jDOSsess  pre|)arations  of  a 
cataractous  lens  .  .  .  which  shows,  included  within  the 
Morgagnian  globules,  crystalline  structures  (Krystall- 
drusen)  which  have  undeniably  a  considerable  resemblance 
to  leucin."      Ko  detailed  description  is  given. 

The  observation  of  Baas  (1897)  refers  w^ith  more 
certainty  to  the  present  structures.  He  found  accidentally, 
in  the  nucleus  of  a  cataractous  lens,  "  mineral-like 
(drusenahnliche)  highly  refractile  structures  "  which  "  lie 
iri-egularly  scattered  to  the  number  of  several  in  a 
section,  among  the  lens-fibres,  partly  singly,  partly  in 
pairs.  Thev  show,  arranged  around  a  circular  more 
lightly  shaded  centre,  radially  disposed  elongated  needles, 
which  are  highly  refractile  and  are  of  a  light  yellow 
colour  in  unstained  preparations.  In  addition  to  these 
larger  structures  there  are  present  in  the  periphery  of  the 
nucleus  many  small  elliptical  or  oval  spaces,  parti}'  empty, 
partly  exhibiting  early  stages  of  the  same  crystal  forma- 
tion." They  varied  in  size  from  "microscopical  percepti- 
bility "  to  0'167  mm.,  and  w'ere  insoluble  in  xylol,  alcohol 
and  ether.  With  the  small  quantity  available  the  specific 
tests  for  leucin  Avere  inapplicable,  but  Baas  attempted  a 
comparison  of  the  solubilities  in  caustic  potash,  sulphuric 
acid  and  hydrochloric  acid  of  true  leucin  and  of  the 
crystals  in  question.  He  does  not  give  his  results  in 
detail,  but  he  found  that  leucin  itself  showed  variations 
in  solubility  according  to  its  purity.  His  conclusion  is 
that  "an  identification  with  leucin  by  this  method  did  not 
succeed,"  and  accordingly  he  leaves  the  question  of  the 
nature  of  the  ci'vstals  open.  His  pictures  leave  no  doubt 
that  they  were  the  same  as  in  the  present  case. 

Axenfeld's  observation  (1900)  is  valuable,  because  he 
gives  a  picture  of  the  clinical  appearances.  AVithin  the 
opaque  region  of  the  lamellar  cataracts  of  a  child,  ast. 
6  yeai's,  he  found  "a  large  number  of  exceedingly  elegant 
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globular  beads  {Pcrleu),  with  a  silky  or  pearly  slieen,  some 
nieasnriui^  up  to  a  pin's-liead  in  diameter,  some  consider- 
ably smaller."  After  extraction  of  tlic  lens  these  "  pearls  " 
were  easily  separated  from  tlie  lens  substance.  They 
were  of  mineral  hardness,  and  A'ery  resistant  to  the 
pressure  of  a  glass  rod.  "  Under  the  microscope  they 
are  light  yellow,  highly  refractile,  and  although  in  the 
main  globular  in  form,  their  surface,  which  is  slightly 
granular,  shows  an  irregular  pattern,  as  if  they  were 
composed  of  small  radially  disposed  pyramids."  As  the 
author  desired  to  show  them  intact  at  the  meeting  of  a 
society,  no  attem])t  had  been  made  to  investigate  their 
inti)nate  structure  or  chemical  composition.  He  says  that  his 
crystals  were  larger  than  those  of  Baas  ;  roughly  speaking, 
however,  the  picture  shows  them  to  have  a  diameter  of 
from  0'152  mm.  to  0-34G  mm.,  so  that,  allowing  for 
corneal  maemification,  his  results  do  not  differ  very 
strikingly  from  Baas's  "to  O'lb?  mm.,"  or  from  my  own 
result,  "  to  0-160  mm."  Axenfield  does  not  agree  that 
the  crystals  are  leucin. 

In  1905,  Hess,  speaking  of  the  microscopical  characters 
of  lamellar  cataract,  says  :  "  Some  of  these  areas  of 
degeneration  showed  in  places  a  peculiar  laminated 
structure.  ...  I  have  also  found  at  times,  in 
lamellar  cataracts,  mineral-like  bodies  {Vmsenartige 
Bildurtgen).  .  .  ."  It  is  doubtful  if  these  observa- 
tions refer  to  the  structures  now  under  consideration. 
Tlie  pictures  of  the  first  show  a  concentric  rather  than  a 
radiate  structure ;  the  second  seems  to  have  been 
practically  structureless,  and  resembles  a  patch  of  calci- 
fication. 

Collating  the  observations  of  Baas  and  Axentield  with 
my  own,  the  first  thing  to  be  noted  is  that  in  all  three 
the  lens  was  cataractous.  In  Baas's  case  and  my  own  the 
cataract  was  senile,  in  Axenfeld's  it  was  lamellar,  and  the 
patient  was  a  child.  There  is  some  evidence  also  that 
the  crystals  are  confined  to  the  more  central  layers  of 
the  lens,  and  do   not   occur  in   the   cortex  ;  in  Axenfeld's 


158       ON  CRYSTAL-LIKE    BODIES    (?   LEUCIN)    IN  THE   LENS. 

case  this  was  seen  clinically  ;  in  my  own  case  none  were 
found  in  the  broken-down  remains  of  the  cortex,  and  had 
they  been  formerly  present  in  that  situation  they  could 
scarcely  have  escaped  clinical  observation  ;  it  seems  evident 
that  their  presence  in  the  nucleus  was  concealed  by  the 
opacities  in  the  cortex. 

Are  they  leucin  crystals  ?  Unfortunately,  as  they  were 
only  accidentally  discovered  after  nearly  all  the  material 
had  been  used  for  making  sections,  it  was  impossible  to 
make  an  exhaustive  chemical  examination.  Hydi'ochloric 
acid  produced  no  effervescence.  Certainly  the  structures 
show  a  considerable  resemblance  to  the  text-book  dia- 
grams of  leucin,  and  inasmuch  as  leucin  is  a  product  of 
proteid  decomposition,  there  is  nothing  inherently  im- 
probable in  its  being  found  in  a  cataractous  lens;  with 
regard  to  this  point,  however,  it  is  to  be  remarked  that 
in  my  case  the  crystals  Avere  found  in  the  least 
degenerated  part  of  the  lens,  and  that  there  was  little  or 
no  evidence  of  the  breaking  down  of  lens-fibres  in  their 
immediate  vicinity. 

I  am  deeply  indebted  to  my  colleague.  Dr.  W.  H. 
A¥illcox,  Senior  Analyst  to  the  Home  Office,  who  had  the 
kindness  to  examine  the  sections.  He  reports  that  ''the 
appearance  of  these  circular  bodies  is  similar  to  that 
Avhich  leucin  takes  wlien  it  has  been  subjected  to  dehy- 
drating processes,  such  as  these  sections  have  undergone." 
Until  the  evidence  of  actual  chemical  analysis  is  forth- 
coming therefore,  it  seems  most  rational  to  regard  these 
bodies  as  being,  in  fact,  leucin  crystals. 
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Mr.    BuRDON-CooPEK    (Bath)     said    that    crystals    of    a 
radiate   structure  in   the  lens   had    interested  him  for  the 
last  four  or  five  years,  and   he   asked  whether   Mr.  Coats 
had  ever  found  tyrosin   in   the   lens.      His  own  attention 
was  drawn  to  thein   five   years    ago   when   he    discovered 
tyrosin    crystals   in    the   aqueous    after   needling  for  high 
niyojjia.       On    removing    the    needle    from    the    eye    the 
aqueous    squirted    into    the    air   and   a  portion   settled  on 
the  back  of   his  hand,  and  he  gathered  up  some  of  it  into 
a  capillary  tube  and  left  it  there  for  a  few  months.      He 
then  examined  the  specimen  and  found  it  was  crystalline. 
As  he  could  not  understand  it,  lie  sent  some  to  Professor 
Halliburton,  at  King's  College,  who  confirmed  the  impres- 
sion he  had  himself  formed,  that   it  was  tyrosin,  but   Dr. 
Halliburton  said  the  aqueous  was  a  queer  place  in  which 
to  find  tyrosin.       He  hoped  to  show  the  specimen  to  the 
Society  later.     He  found  it  gave  all  the  reactions  of  tyrosin. 
With  regard  to  the  manner  in  which  tyrosin  got  there,  it 
occuri-ed  to  him  that  possibl}^  it  was  the  result  of  hydro- 
lysis of   the  lens.      He  therefore  sent  to  the  butcher's  for 
a  pig's  eye  fresh   from   the   head,  untouched,  and   took   a 
small  portion  from  the  lens  and  added  2  per  cent,  sulphuric 
acid,  and   it    yielded    almost    pure   tyrosin.      It   was  well 
known  that   the  nails,  hair,  and  teeth   yielded  tyrosin  on 
hydrolysis.      He   had   tested   for  this  substance  in  all  the 
cases  of  cataract  on  which  he  had  operated,  by  means  of 
the  microscope,  which   was   perhaps  the  most  delicate  test 
of  all.      Tyrosin  was  fairly  soluble  in  sulphuric  acid,  but 
of   course  the    acid  test   Avas   of   no  use   to  work  w^ith  in 
endeavouring  to   prove   that  hydrolysis   had  taken  place, 
but  that  it  was  better  to  use  tyrosinase   obtained  from   a 
species  of  fungus.      That  gave   a  reddish  tinge  ending  in 
a  blackish  pigment.    B3'  that  means  and  the  microscope,  in 
all  cases  of  cataract,  as  well  as  in  the  aqueous,  he  had  found 
tyrosin  present,  and  he  hoped  to   show    the  specimens  to 
the  Society  and  prove  his  point,  namely,  that  the  change 
in  senile  cataract  was  a  hydrolysis  of  the  lens. 

Mr.  Coats,  in   reply,  said  that   no   operation   had  been 
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performed  on  the  eye.  Nothing  resembling  tyrosin  was 
found  in  these  sections,  but  it  was  stated  by  Baas  that 
tyrosin,  or  crystals  like  it,  had  been  seen  in  the  lens ; 
their  nature  had  not  been  proved  chemically.  Since 
tvrosin  and  leuciu  was  nearly  allied,  and  both  of  them 
were  products  of  proteid  disintegration,  it  was  probable 
enough  that  both  should  be  found  in  the  cataractous 
lens. 


39.   Suppurating  ethmoidal  mucocde. 
By  Chas.  AVeay  and  Nohmax   Pattebsox. 

L.  S — ,  a?t.  15  years.  AVhen  first  seen  the  patient  had 
a  condition  of  cellulitis  in  the  neighbourhood  of  the  left 
eye  involving  the  eyelids,  especially  the  upper  and  tissues 
around.  Her  temperature  was  elevated,  and  she  was  kept 
in  bed  and  fomentations  applied.  This  treatment  resulted 
in  rapid  subsidence  of  the  acute  condition.  'J'here  still 
remained  a  swelling  in  the  position  indicated  in  the  photo- 
graph. This  consisted  of  two  parts — the  inner  intensely 
hard,  the  outer  softer.  On  pressing  the  latter  a  bead  of 
pus  visible  in  the  middle  meatus  increased  in  size. 

Operation. — The  anterior  end  of  the  middle  turbinate 
having  been  previously  removed  an  incision  was  made  in 
the  position  indicated  by  the  scar.  It  had  to  be  carried 
a  little  fui-ther  upwards  and  outwards  than  usual.  Pus 
was  encountered  on  incising  the  periosteum.  After 
removing  some  bone  with  a  chisel  and  cutting  forceps 
a  large  bony  cyst  was  laid  bare.  It  was  full  of  pus  and 
occupied  the  anterior  ethmoidal  region.  This  cyst  was 
made  to  communicate  with  the  nose  by  a  large  opening, 
and  through  this  artificially  manufactured  passage  a 
drainage  -  tube  was  inserted  and  brought  out  at  the 
anterior  naris.  The  upper  part  of  the  external  incision 
was  sutured   and  through   the   lower   part    the   tube   was 
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brought  out.       Examiuatiou    of   the   pus    sliowed    a    pure 
culture  of  pneumococcus. 

{Card  specimen,  February  8tJi,  1912.) 


40.   A  severe  case   with  iiigroicijig    lashes   treated   hij  means 
of  WadswortJi's  thermo-caiiterij. 

B}'  Chas.  Wuay. 
Theory   of  action. — The  ol)ject    of   the   operation    is    to 
Fi.j.  16. 


Slight  effect. 


Greater. 


Maxiinuin. 


obtain  a  strand  of  cicatricial  tissue  capable  of  restoring 
the  normal  appearance  of  the  lid.  In  the  case  shown  one 
strand  was  enough.  At  times  two  are  necessary,  and  even 
three,  but  no  more  should  be  done  than  is  necessary  to 
attain  the  result.  In  some  cases  the  point  of  the  cautery 
should  penetrate  deeply  into  the  cartilage  whilst  in  others 
this  is  not  necessary.  An  increased  effect  can  also  be 
obtained  by  making  a  fan-shaped  cicatrix,  using  the  one 
point  of  entr}'.  If  an  over-effect  is  produced  it  can  be 
remedied  by  section  of  the  strand  with  a  synechia  knife. 
For  a  long  time  he  had  used  Wadsworth's  thermo-cautery 
for  ptosis  and  ingrowing  lashes.  Some  time  ago  Ziegler 
began  operating   for   ectropion   with   the  galvano-cantery, 
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and  empliasisecl  the  clesiraLility  of  using-  tlie  cautery  at  a 
white  heat.  His  own  experience  was  that  a  dull  red  lieat 
was  better.  He  preferred  the  thermo-  to  the  galvano- 
cautery  in  these  cases,  and  believed  it  possible  to  control 
the  effects  of  the  operation  with  great  pr(^cision  by  means 
of  the  Wadsworth  instrument — a  metal  bulb  with  rather  a 
long  and  very  sharp  point.  The  object  was  to  do  as  little 
as  jDOssible.  In  slight  cases  he  relied  on  a  single  strand 
of  fibroid  tissue  in  the  cautery  track,  and  a  second  or 
third  puncture  might  be  made  if  necessary  ;  one  is  generally 
enough.  In  severe  cases  the  object  was  to  leave  a  fan- 
shaped  band  of  cicatricial  tissue  with  the  base  in  the 
substance  of  the  cartilage,  and  the  apex,  /.  e.  the  point 
of  puncture,  2'5  mm.  above  the  free  margin  of  the  lid. 
For  still  more  severe  cases  the  puncture  in  the  cartilage 
must  be  such  as  to  destroy  a  part  and  secure  its  original 
shape.  [Card  sjiecimen.      Ffhruari/  Stli,  1912.) 


41.    Ci/clo-jylivromett'T. 
By  Chas.  We  ay. 

The  instrument  consists  of  two  metal  discs  held  together 
so  that  they  fit  in  the  cylinder  cell  of  the  trial  frame.  Each 
has  at  its  centre  a  rotatory  Maddox's  glass  rod  of  the 
multiple  tj'pe  with  an  indicator  at  right  angles  to  the 
long  diameter  of  the  rods. 

The  instrument  is  placed  in  the  cyliilder  cell  of  the 
trial  frame  and  the  indicator  moved  to  80°  on  one  side 
and  90^^  on  the  other.  On  fixing  a  light  at  six  metres, 
the  patient  in  ordinary  circumstances  will  see  two  lines  of 
light — one  vertical  and  the  other  oblique.  On  turning 
the  disc  through  which  the  inclined  image  is  seen  to  90° 
Avhilst  the  patient  is  still  looking  at  the  streaks  of  light 
the  two  images  will  be  seen  to  fuse.  On  the  other 
hand,  supposing  torsion  exists  in  one  eye  the   streaks  do 
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not  fuse  -when  the  discs  are  at  90°.  Supposing  they  do 
so  when  the  disc  before  the  faulty  eye  is  rotated  to  70°, 
the  inference  is  that  torsion  has  taken  place  and  the 
amount  is  20°.  The  most  important  use  of  the  instrument 
is  to  discover  : 

Fig.  17. 


B 


{ 


I 


One  eye  affected.         Normal.         Both  e\-es  affected. 

(fl)  Why  accurate  cylinders  cannot  be  worn  with  com- 
fort for  distance  ? 

(h)  Why  accurate  cylinders  that  are  comfortable  for 
distance  cannot  be  used  for  reading  Avhen  the  accommoda- 
tion is  normal  ? 

((•)  Why  the  sides  of  rectangular  figures  are  shortened, 
or  leuQ-thened  ? 


1 64  cyclo-phokomi:tei.'. 

To  use  the  instnnneiit  for  tests  at  reading  distance  a 
brig'lit  metallic  disc  fixed  on  the  black  mount  of  tlie 
Jaeger  type  islookedat,  and  the  examination  made  as  above. 

When  cylinders  are  ordered,  patients  should  be  asked 
if  the  near  and  distant  type  mounts  seem  normal  when 
both  eyes  are  Avearing  the  correcting  glasses.  If  there 
be  doubt,  test  with  the  cyclo-phorometer,  and  in  the 
event  of  torsion  at  reading  distance  order  the  cylinder 
so  as  to  correspond  to  the  new  position  of  the  eye. 

Some  time  ago  Mr.  Wray  had  a  patient  whose  refrac- 
tion he  had  worked  out  very  carefully.  One  eye  was  defec- 
tive. The  other  took  a  3  cyl.  vert.,  and  with  this  he  seemed 
comfortable  for  distance  and  reading.  Ten  days  later  he 
returned  and  complained  it  was  impossible  to  wear  the 
glasses  for  reading.  He  let  slip  the  remark  that  he  thought 
he  could  see  more  comfortably  on  tilting  the  glasses.  Two 
multiple  Maddox  glass  rods  with  the  axes  horizontally  were 
placed  in  the  right  and  left  cells  of  the  ti-ial  frames  and 
the  patient  told  to  fix  a  lighted  candle  at  reading  distance. 
It  was  then  discovered  that  the  eye  had  undergone 
torsion  to  the  extent  of  30°,  i.  e.  he  required  the  cylinder  at 
60°  for  reading.  These  were  ordered  for  close  Avork  and 
have  been  an  unqualified  success.  Whenever  carefully 
worked  out  glasses  are  uncomfortable  they  should  be 
suspected  to  be  too  strong,  but  before  w^eakening  them  it 
is  prudent  to  exclude  the  presence  of  torsion.  If  present 
the  next  step  is  to  ascertain  which  is  the  working  eye. 
The  lens  in  front  of  the  other  may  at  times  with  advantage 
be  painted  with  a  little  Canada  balsam  about  the  centre. 

He  urged  the  desirability  of  always  inquiring  if  the 
sides  of  the  distant  or  reading  type  seemed  to  be 
lengthened  or  shortened.  A  good  way  of  learning  the 
power  for  mischief  in  a  low  cylinder  was  to  put  I'o  cyl. 
axis  vert,  before  each  eye  and  then  hold  a  0"5  at  80°  before, 
say,  the  right.  The  effect  is  very  striking,  and  especially 
at  reading  distance. 

{Card  specimeiK      Fehruary  Sth,  1912.) 


1 


UNILATERAL  DIFFUSE  MELANOSIS  OF  THE   UVEA.  165 

•  Mr.  Claud  Worth  said  that  in  a  case  of  astigmatism 
requiring  for  its  correction  cylinders  with  axes  obliquely 
placed,  an  accurate  correction  might  enable  the  patient 
to  see  comfortably  and  perfectly  with  each  eye  separately. 
But  when  both  eyes  w^ere  uncovered,  in  a  certain  propor- 
tion of  cases,  the  patient  complained  that  the  glasses  made 
the  floor  slope  and  made  him  giddy.  The  reason  was  that 
the  patient  had  cyclophoria,  a  tendency  for  the  eyes  to 
rotate  about  a  fore  and  aft  axis  in  opposite  directions. 
Of  course  cylinders  with  oblique  axes  rotated  the  images, 
and  if  it  happened  that  his  uncorrected  astigmatism  had 
rotated  the  images  in  the  direction  of  his  cyclophoria, 
he  would  very  hkely  be  more  comfortable  with  his  astig- 
matism uncorrected  than  he  would  with  the  glasses  unless 
one  made  some  allowance.  In  many  cases  one  found  that 
if  the  axis  of  the  cylinder  was  60"^  down  and  in  with  each 
eye  separately,  ^vhen  both  eyes  were  used  together  one 
might  have  to  make  it  55°  or  65°  because  of  the  cyclophoria. 
In  those  cases  he  had  used  Maddox's  double  prism  test. 
The  exact  measure  of  the  cyclophoria  did  not  seem  of 
much  clinical  interest,  but  he  discussed  the  question  fully 
in  a  book  which  he  published  ten  years  ago,  and  what  he 
said  there  had  been  borne  out  by  subsequent  experience. 

Mr.  Wkay  replied  that  he  always  asked  the  question 
whether  the  distant  type  seemed  perfect,  and  whether  the 
outline  of  the  letters  was  clear.  An  enormous  difference 
Avas  made  by  even  a  -50  cylinder. 


42.    UnUateral  diffuse   melanosis    of  the  uvea,    ivifh    small 
elevations  on  the  surface  of  the  iris. 

By  George  Coats. 

(With  Plate  XYI,  figs.  1  and  2.) 

Mabel  F — ,  a?t.  17  years,  came  to  the  Royal  London  Oph- 
thalmic Hospital  complaining  of  asthenopia.      V.  R.  with 
vol.  xxxii.  11 
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+  1  D.  sph.  =  f  pt.  ;  V.  L.  with  +  Ovo  D.  sph.  =  g  pt. 
She  is  a  brunette,  with  very  dark  hair.  The  eyebrows 
and  eyelashes  are  equally  dark  on  both  sides.  The  right 
eye  is  normal  in  every  respect,  the  iris  being  of  a 
moderately  dark,  greenish-bi'own  colour,  and  the  fundus 
showing  a  medium  depth  of  pigmentation. 

In  the  left  eye  the  scleral  and  episcleral  tissues  show  a 
peculiar  abnormality  of  pigmentation,  occurring  in  two 
forms.  (1)  A  diffuse  slaty-blue  discoloration,  which  is 
most  marked  in  an  upward  and  outward  direction,  but 
occurs  also  elsewhere.  (2)  Patches  of  bi'ownei',  more 
granular,  better-defined  pigmentation,  which  occur  chiefly 
downwards  and  inwards.  It  is  probable  that  these 
different  appearances  depend  simply  on  the  situation  of 
the  pigment,  the  diffuse  variety  being  less  superficial,  and 
veiled  by  a  few  layers  of  sclera.  The  conjunctiva  does 
not  seem  to  be  pigmented,  and  moves  freely  over  both. 
There  is  no  special  concentration  at  the  site  of  the  per- 
forating vessels.  The  pigment  forms  around  the  cornea  a 
ring,  which  is  only  partially  broken  downwards  and 
inwards ;  it  is  broadest  upwards  and  outwards,  and 
measures  up  to  9  mm.  across.  In  most  of  the  circum- 
ference it  reaches  to  the  limbus,  but  some  patches  down- 
wards and  outwards  are  separated  from  it.  There  is  no 
trace  of  thickening  or  tumour  formation. 

The  left  iris  is  very  much  darker  than  the  right.  On 
examination  with  the  loupe  it  is  found  to  be  so  loaded 
with  pigment  that  the  relief  is  partially  masked.  Its 
anterior  surface  is  sown  all  over  with  minute,  discrete, 
hemispherical,  pigmented  prominences,  arranged  quite 
regularly,  the  appearance  being  comparable  Avith  "  goose 
skin  ^'  or  the  surface  of  a  golf-ball  (Fig.  2).  This  con- 
dition of  the  iris  has  not  been  described,  so  far  as  I  know, 
in  any  previous  case.      The  pupil  reacts  briskly. 

The  left  fundus  is  very  much  darker  than  its  fellow, 
and  has  something  of  the  coal-black  appearance  of  the 
negro  eye.  Otherwise  there  is  no  abnormality.  There  is 
a  pigmented  mole   on    the    cheek,  which  is  said  to   have 


PLATE    XVI. 

Illustrates  Mr.  G.  Coats's  paper  on  Unilateral  Diffuse  Melanosis 
of  the  Uvea,  with  Small  Elevations  on  the  Surface  of  the 
Iris  (p.  165). 

Fig.  1. — General  view. 

Fig.  2. — The  mammillated  ajipearance  of  the  surface  of  the  iris. 
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appeared  witliiu    the  last  year,  and  aiiotlier  on  tlie  neck; 
neither  of  them  is  now  g-rowing. 

Dr.  George  Handcock,  of  Scarborough,  the  family 
practitioner,  was  good  enough  to  send  me  the  following 
particulars  :  "  Thei-e  was  a  small  pigmented  spot  on  the 
sclerotic  noticed  soon  after  birth ''  (on  the  outer  side, 
according  to  the  mother).  "At  f(jur  years  of  age  the 
spot  was  larger.  No  notice  was  taken  of  it  until  the  girl 
was  fifteen  years  of  age.  She  was  then  brought  to  me 
complaining  of  pain  on  the  left  side  of  the  face  and 
behind  the  left  eyeball.  The  pigmentation  of  the  sclerotic 
was  much  greater.  .  .  .  The  pigmentation  is  undoubtedly 
increasing  both  in  the  sclerotic  and  in  the  iris.^^  Accord- 
ino-  to  the  o-irl's  own  statement  the  increase  has  been 
considerable  during  the  past  year. 

In  view  of  the  rarity  of  this  condition  I  have  thought 
it  worth  Avhile  to  collect  such  references  as  I  have  been 
able  to  find. 

In  the  first  edition  of  the  Graefe  Saeiiiisrh  Handbuch 
Manz  states  that  melanotic  patches  had  been  observed  in 
the  sclera  by  v.  Amnion.  I  have  not  been  able  to  trace 
the  reference. 

Hulke,  in  1861,  reported  the  case  of  a  patient,  xt.  62 
years,  in  whom  "  the  skin  of  the  right  brow  and  eyelids  Avas 
deeply  bronzed,  and  the  sclerotic  of  this  eye  was  singularly 
mottled  with  rich  brown  spots  ;  these,  she  said,  were  ctm- 
genital  peculiarities.'^  Complexion  dark,  and  hair  jet- 
black.  A  melanotic  sarcoma  was  present  in  the  eye,  and 
elsewhere  "  the  choi'oid  contained  so  much  pigment  that 
it  was  absolutely  black,  and  completely  intercepted  the 
transmission  of  light." 

Liebreich  (I860)  states  that  he  has  seen  five  cases,  all 
exactly  alike.  A  case  which  he  describes  in  detail 
occurred  in  a  man,  set.  21  years,  with  dark  blonde  hair 
and  moderately  light  eyebrows  and  eyelashes,  equally 
pigmented  on  both  sides.  The  left  iris  was  light  brown, 
the  right  almost  black.  Greyish-violet  spots  were  present 
in  the  sclerotic.      The  fundus  was  very  dark,  with  bright 
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reflexes,  and  on  tlie  papilla  the  entrance  of  the  vessels 
was  concealed  by  tult-like  black  stria).  The  vision  was 
good.  Liebreicli  uses  the  not  very  happy  term  "  cyanosis 
oculi." 

In  1872  Del  Monte  observed  two  girls  in  whom  black 
isolated  pigment-spots  occurred  on  the  bulbar  conjunctiva 
near  the  inner  canthus.  The  Avhole  sclera  was  much  pig- 
mentedj  and  the  iris  appeared  so  black  that  the  pupil  was 
invisible  at  a  short  distance. 

Hirschberg  (1883)  describes  three  cases:  (1)  Boy, 
a?t.  7  years.  Brunette.  Right  iris  very  nnicli  darker 
than  left.  Dark  violet  area  in  sclera  round  cornea. 
Eight  fundus  much  darker  ;  vision  normal.  The  condi- 
tion Avas  congenital.  (2)  Woman,  a't.  34  years.  Hair 
dark.  Right  iris  grey-gveen-brown.  Left  very  dark 
brown.  Large,  sharply  defined  dark  violet  areas  in  the 
sclera,  reaching  in  places  almost  to  the  e([uator.  Con- 
genital and  unchanged  since  childhood.  Covering  the 
nerve  thei'e  was  a  large  mass,  almost  certainly  a  sarcoma 
of  the  choroid.  (3)  AVoman,  fct.  50  years.  Hair  dark, 
getting  grey.  Right  iris  grey-green.  Left  very  dark 
brown.  In  the  conjunctiva  near  the  limbus  there  were 
four  dark  brown  spots,  and  some  much  lai-ger  dark  violet 
ai'eas  were  visible  in  the  sclera,  chiefly  near  the  equator, 
but  approaching  also  the  corneal  margin  ;  these  appear- 
ances were  said  to  be  congenital.  A  melanotic  sarcoma 
was  present  in  the  choroid.  The  iris,  ciliary  body  and 
choroid  elsewhere  were  unduly  pigmented,  but  otherwise 
normal.  Hirschberg  proposes  the  name  "  melanosis 
sclera,"  a  term,  however,  which  takes  account  of  only 
one,  and  that  a  secondary  symiDtom. 

Only  a  brief  abstract  of  v.  Reuss's  communication  (1886) 
is  available  to  me.  He  saw  congenital  melanosis  of  the 
sclera  in  three  cases,  and  the  interior  of  the  eye  was  also 
darkly  pigmented. 

Paget's  case  (1887)  occurred  in  a  girl,  jet.  3|  years, 
with  severe  rickets.  Dark  complexion,  brown  hair.  In 
right    sclera    a   greyish-purple  discoloration  like   an  ink- 
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stain,  forming-  a  ring  ^  to  |  in.  broad  round  tlie  cornea  ; 
consists  of  dark,  irregular  cloudy  spots;  broken  imvards 
and  outwards.  Iris  very  dark  brown.  Left  similar,  but 
less  marked  condition.  Xo  pigmentation  of  eyelids  inside 
or  out.  Right  fundus  darker.  The  cases  of  Paget, 
Chaillous,  and  Coover  are  the  only  examples  of  bilateral 
incidence.  Paget  quotes  a  case  of  Scholer's  (1882-83), 
in  which  pigmentation  of  the  conjunctiva  and  sclera  was 
followed  in  after  life  by  melanotic  sarcoma  (?  extra-  or 
intra-bulbar).  I  have  not  been  able  to  trace  this 
reference. 

In  Collins's  case  (1894)  many  pigmented  spots  were 
present  in  the  right  sclerotic  over  the  ciliary  i-egion  in  a 
woman,  a3t.  63  years.  Plight  iris  dark  hazel ;  left  lighter. 
These  spots  and  the  difference  between  the  two  irides  had 
always  been  present.  A  mass  was  present  behind  the 
lens,  which  proved  to  be  a  spindle-celled  sarcoma  of  the 
ciliary  body  and  choroid.  The  uvea  elsewhere  was  very 
deeply  pigmented,  but  free  from  other  abnormality. 
Collins  attributes  the  tumour  to  embryonic  "rests,"  and 
believes  that  its  development  may  have  been  independent 
of  the  pigment  proliferation. 

Clavelier's  observations  (1895)  are  available  to  me  only 
in  a  second-hand  report,  but  his  cases  are  quoted  by 
Terson  as  belonging  to  the  present  series.  In  three 
patients  he  saw  more  or  less  confluent  patches  on  the 
sclera  of  a  mauve  or  violet  colour.  In  one  case  a 
malignant  melanotic  extra-bulbar  tumour  developed. 

Liaras's  case  (1898)  is  remarkable  because  the  pio-- 
mentation  of  the  iris  and  conjunctiva  was  associated  with 
a  similar  condition  in  the  lower  lid.  In  Uupraz's  case  (1899) 
a  melanotic  sarcoma  had  its  origin  in  a  congenital  pig- 
mented spot  on  the  sclera.  The  details  are  not  sufficiently 
full  to  decide  whether  the  case  belonged  to  the  present 
category. 

Queyrat's  case  (1903)  is  also  quoted  by  Terson.  A 
fairly  regular  spot  of  not  very  dense  pigment  was  present 
on  the  sclera  some   millimetres  from  the  cornea.      Chail- 
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lous's  is  mentioned  as  a  Lilateral  case  hvTersoii.  I  liave 
been  unable  to  find  where  it  is  reported. 

Terson's  patient  (1904)  was  a  man,  aet.  27,  who  showed 
a  Avell-deliniited  blue-bh\ck  marbling  in  the  sclera  above 
and  below.  The  iris  and  choroid  were  more  deeply  pig- 
mented than  on  the  opposite  side. 

Harman  (1905)  showed  at  this  Society-  a  patient,  a^t.  l-l 
years,  Avhose  conjunctivae  were  plum-coloured  from  deposits 
of  pigment  particles  in  the  episcleral  tissues.  The  con- 
junctiva proper  was  free,  and  there  was  no  pigment  in  the 
tarsal  conjunctiva  or  retro-tarsal  folds.  On  the  same  side 
the  iris  was  very  dark  and  the  fundus  a  deep  slaty  blue- 
black,  the  other  iris  being  hazel  and  the  fundus  a  normal 
red.  The  condition  was  first  noticed  when  the  patient 
was  one  year  old. 

Coover's  case  (1910)  was  that  of  a  woman,  get.  00  years, 
who  had  "  always  had  a  dark  eye.^'  The  sclei'otics  Avere 
pigmented,  and  in  the  right  eye  two  thirds  of  the  iris  Avere 
deeply  pigmented,  one  third  less  so.  The  fundus  Avas 
unusually  pigmented.  Vision  -,f,f7  (?  cause)  ;  fields  con- 
tracted. 

Since  a  melanotic  sarcoma,  either  extra-bulbar  or  of  the 
choroid,  has  been  present  in  no  feAver  than  seA'en  out  of  about 
twenty-six  cases,  it  is  CA'ident  that  this  diifuse  melanosis  of 
the  uvea  is  a  condition  to  be  regarded  Avith  some  anxiety. 
In  one  instance  the  tumour  deA'eloped  at  the  age  of  o4, 
in  the  other  three  in  Avhich  the  age  is  mentioned  not  till 
50,  62  and  63  respectiA-ely.  Although  the  danger  is  real, 
therefore,  it  Avould  seem  to  be  quite  unjustifiable  to 
recommend  enucleation  in  young  patients  without  tumour. 
In  the  present  instance  operation  is  all  the  more  excluded 
because  CAen  already  the  condition  is  so  extensive  that 
exenteration  alone  Avould  guarantee  its  complete  remoA'al. 

Eeferexces. 

A'.  Ammox. — Quoted  by  Manz.  Graefe  SsemiscJi  Hand- 
luch,  1st  ed.,  1876,  p.  117. 
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1861.  Hllke,  J.  VV. — Uoij.  Loud.  lIosi>.  Bep.,  vol.  iii,  [>. 
280. 

1863.  LiKBKEicH,  K. — Allan  <-f  Ojiliflifilinosc.,  p].  vii, 
fig.  3.      2iul  ed.,  pi.  xii,  fig".  3. 

1872.  ]3i:f,  Monik,  M. — Muunah'  yraliro  di  Oftahniatria. 
1872  ;  ^agd's  Julireshericht,  p.  244,  1872. 

1882.  ScHOLEK. — Berlin  med.  GesdlscJi.  Quoted  by 
Paget,  q.r. 

1883.  HiEscHBEKG,  J. — Avch.  f.  Oplith.,  xxix,  1,  p.  1. 

1886.  V.  Reuss,  a. — OpJiih.  JViV^et/.,  Abt.  ii,  Wieii,  p.  217; 
NageVs  Jahresherichl,  1886,   p.  217.  « 

1887.  Paget,  St.— Brit.  Med.  Journ.,  ii,  p.  120. 

1894.  CoLLiKS,  E.  Tkeachek. — Tran.^.  OphtJi.  Soc,  xiv. 

1895.  Clavelier. — Bectieil  d'Ophi.,  xvii,  p.  743. 

1898.  LiAEAS.— i?er.  gihi.  d'Ophth.,  xvii,  p.  302. 

1899.  DuPRAZ.— AS'of.  Mi'd.  de  Gen i've,  June,  1898;  Rev. 
gen.  d'Ophth.,  xviii,  1899,  p.  29. 

1903.  Queykat. — Soc.  Franc,  de  Dtrmalol.  et  Syph., 
June,  1903;  NageVs  Jalireshericht,  1903. 

1904.  Teeson,  a. — Avn.  d'Oc,  cxxxi,  p.  127. 

1904.  Chaillous. — Quoted  by  Terson. 

1905.  Haemak,  X.  B.— Tro».s-.  Ophth.  /Sor.,  xxv,  p.  318. 
1910.  CoovEK,  D.  H.—  Ophtli.  Bee,  xix,  p.  153. 

{Fihrnarij  8lh,  1912.) 


43.    Unilateral    melanosis    of    the    uvea    and    sclera,   with 
numerous  small   elevations  on   the  surface  of  the   iris. 

By   E.  Teeacher  Coi-lins. 

Feak(  IS  C — ,  ivt.  12  years,  attended  first  at  Charing 
Cross  Hospital  in  1902,  when  two  years  old.  She  had  a 
slight  convergent  strabismus,  and  the  iris  of  the  right 
eye  at  that  time  was  grey  in  colour,  that  of  the  left 
being  dai-k  brown.  The  sclerotic  in  the  ciliary  region  of 
the  left  eye  also  showed  areas  of  brown  pigmentation. 
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The  contrast  between  the  colour  of  the  two  eyes  then 
and  for  some  years  Later  was  very  striking  ;  it  has, 
however,  gradually  diminished,  the  right  iris,  which  was 
formerly  grey,  having  slowl}'  assumed  a  dark  hazel  hue. 
The  left  iris  has  remained  unaltered,  and  is  of  a  rich 
reddish-brown  colour. 

On  high  magnification  the  left  iris  is  seen  to  be  covered 
all  over  by  minute  conical  elevations.  Though  there  is 
no  reason  to  think  that  these  are  of  recent  formation, 
my  attention  was  not  attracted  to  them  until  last 
December,  when  I  was  shown  a  similar  condition  in  a 
patient  under  the  care  of  Mr.  Coats,  which  is  also  being 
exhibited  before  the  Society  this  evening. 

The  child's  father  has  grey  irides  and  her  mother 
brown  irides;  neither  have  any  pigmentation  of  the 
sclera.  The  mother  attributes  the  condition  to  a  shock 
which  she  i-eceived  during  the  fifth  month  of  pregnancy. 
The  child's  vision  and  refractive  error  under  atrojjine 
is  as  follows  : 

R.  c  +  3-25  D.  sph.  ^  6 

+  0-75  D.cyl.axis  90°  ~  «" 
L.  c  +        2  D.  sph.  _  ^ 

+  1-5  D.cyl.axis  90°  ~  <^* 
The  elevations  on  the  surface  of  the  iris  must,  I  think, 
be  some  abnormal  formations,  and  not  simply  nomnal 
irregularities  of  the  surface  showing  up  plainer  than 
usual  due  to  the  excess  of  pigment.  In  cases  of  melanosis 
of  the  iris  they  are  not  always  present.  In  the  Transac- 
tions of  this  Society,  vol.  xiv,  1894,  p.  197,  I  published 
the  description  of  an  eye  which  had  congenital  excess  of 
pigment  in  the  i;veal  tract  and  pigmentation  of  the 
sclerotic,  and  which  in  later  life  became  the  seat  of 
a  melanotic  sarcoma  of  the  ciliary  body.  I  have 
recently  re-examined  the  sections  of  the  iris  in  this  eye, 
and  find  that  its  anterior  surface,  though  deeply  pigmented, 
is  remarkably  smooth. 

[Card  specimen.      Fehmary  Sth,  1912.) 
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Mr.  Coats  said  that  tlie  point  of  special  interest  in  tlie 
case  was  the  condition  of  the  iris,  the  anterior  surface  of 
which  showed  innumerable  small  elevations,  the  condition 
being  comparable  with  "  cutis  anserina/'  or  the  surface 
of  a  golf  ball. 

Mr.  Treacher  Collins  said  that  he  had  brought  his 
case  to  put  beside  that  shown  by  Mr.  Coats.  He  had 
had  the  child  under  his  care  for  ten  years  coming  back- 
wards and  forwards  to  Charing  Cross  Hospital,  and  he 
thought  it  would  be  interesting  to  compare  the  two  cases. 
Although  both  had  elevations  on  the  surface  of  the  iris 
there  was  some  variation  in  the  shape  of  the  elevations. 
Those  in  Mr.  Coats's  case  had  been  compared  in  appear- 
ance to  excrescences  on  a  golf  ball ;  those  in  his  own  had 
been  likened  to  the  irregularities  on  the  surface  of  tripe 
or  of  an  India-rubber  sponge.  With  regard  to  Avhether 
or  not  the  melanosis  was  congenital,  he  first  saw  the  child 
when  it  was  two  years  of  age,  and  she  then  had  a  grey 
iris  on  the  right  side  and  the  melanosis  as  at  present  in 
the  left  eye.  Since  then  the  right  iris  had  become  more 
pigmented  but  the  left  had  remained  unchanged.  Could 
anyone  tell  him  wliether  negro  babies  were  born  with 
pigmented  irides,  or  whether  they  were  born  with  slate- 
coloured  irides,  such  as  are  seen  in  babies  in  this  country  ? 
Because  if  negroes  had  a  pigmented  iris  stroma  at  birth, 
it  is  probable  that  the  melanosis  in  these,  eyes  Avas  also 
really  congenital. 

Mr.  Hewkley  inquired  whether  it  was  a  generally 
accepted  fact  that  all  those  who  had  dark  irides  were 
blue  at  birth  ? 

Mr.  Coats  replied  that  the  condition  was  supposed  to 
be  congenital  in  all  cases.  Since,  however,  the  pigment 
of  the  uv^eal  stroma  was  not  developed  at  birth,  it  was 
possible  that  the  actual  pigmentation  only  appeared  later. 
His  patient  had  two  moles,  one  on  the  cheek  and  one 
on  the  neck  ;  the  former  was  said  to  have  appeared 
recently. 
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44.    Bare  form  of  macular  lesion  ivith  extensive  retinal 
exudation  and  degeneration. 

Vty  Leslie   1'atux. 

AV.  J — ,  {v?t.  94  years.  The  patient,  an  intelligent  boy, 
wa.s  taken  to  see  his  doctor  on  acconnt  of  headaches.  He 
had  been  snffering  from  these  headaches  accompanied  by 
sickness  for  some  time.  On  examination  the  doctor 
found  the  sight  of  the  left  eye  defective,  and  on  dilating 
found  a  peculiar  defect  in  that  e^'e,  and  sent  him  up 
to  St.  Mar\''s.  The  bo}'  has  always,  apart  from  recent 
headache  and  sickness,  been  health}'.  He  had  measles 
four  and  a  half  years  ago,  and  at  that  time  his  eyes 
Avere  inflamed.  Keith-er  he  nor  his  mother  can  recol- 
lect any  injury  or  blow  to  the  eye.  The  boy  himself 
thinks  that  a  short  time  ago  he  could  see  as  well  with  the 
left  eye  as  with  the  right.  K.  V.  =  ||.  L.  V.  =  -^5%. 
T.n.  Pupils  under  influence  of  atropine.  Eight  fundus 
normal. 

Left  fundus. — At  the  macula  there  is  a  dense  w'hite 
circular  ai'ea  lying  in  a  concentric  softer  yellowish-white 
area,  and  a  little  depressed  below  its  level.  In  the 
lower  part  a  small  filmy  tongue  of  tissue  projects  over  the 
depressed  area,  and  in  it  are  seen  two  or  three  tiny 
vessels.  At  one  edge  of  the  inner  circle  is  a  small 
bright  globule  (cholesterin).  The  retina  surrounding 
the  yellow  circle  is  slightly  cedematous,  and  radiating 
out  from  it,  especially  in  the  upper  temporal  quadrant, 
are  numerous  lines  forming  about  one  third  of  a  star- 
shaped  figure,  and  ending  in  dense  clusters  of  bright 
white  dots.  Between  the  disc  and  the  macula  tliere  are 
many  softer  j-ellowish  dots,  and  on  the  nasal  side  of 
the  disc  and  at  one  or  two  other  more  peripheral  portions 
of  the  retina  there  are  similar  clusters.  One  or  two  tiny 
opacities  can  be  seen  in  the  posterior  part  of  the  viti-eous. 
Clinical  examination   bv    Dr.    Wilfred    Harris   reveals   no 
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Illustrates  Mr.  Leslie  Paton's  paper  ou  Rare  Form  of  Macular 
Lesion,  with  Extensive  Retinal  Exudation  and  Degenei-ation 
(p.  174). 
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sign  of  organic  disease  elsewhere.        Urine,  sp.  gr.  1012  ; 
No  albumen  and  no  sugar. 

Later  note,  FeLruary  Utli,  1912  :  "W.  J—.  There  is 
now  a  shallow  detachment  of  the  retina  over  the  macular 
area,  and  it  can  be  seen  that  the  retina  is  continuous  with 
the  faint  film  covering  the  hole,  and  three  tiny  retinal 
vessels  can  be  seen  running  into  the  lower  part  of  this 
film.  The  parallax  between  the  surface  of  this  film  and 
the  bottom  of  the  hole  has  become  very  much  more 
definite." 

He  thought  the  case  was  different  from  the  ordinary 
case  of  hole  in  the  macula.  He  had  been  through  most 
of  the  Transact  ions  J  including  Mr.  Ogilvie's  excellent 
paper  summarising  fifteen  cases.  In  his  own  case  the 
hole  was  bluish-white,  whereat^  usually  it  Avas  of  a  dark 
mottled,  red  appearance.  There  was  no  history  of  injury, 
yet  there  was  evidence  that  it  Avas  of  recent  occurrence. 
There  was  some  ccdema  still  iu  the  retina,  and  there  had 
evidently  been  considerable  retinal  disturbance  all  round 
the  macular  region.  There  were  clusters  of  soft  yellow 
spots  on  the  nasal  side  of  the  disc,  and  to  a  fair  distance 
towards  the  equator.  The  general  appearance,  apart 
from  the  hole  at  the  macula,  was  vei'V  much  like  that 
seen  in  albuminuric  retinitis,  but  there  was  no  trace  cf 
albumen  in  the  urine,  nor  was  there  any  other  organic 
disease.  The  patient  came  complaining  of  severe  head- 
aches and  sickness,  and  the  doctor  who  examined  him  in 
the  country  thought  the  condition  might  be  due  to  his 
eyes.  The  sight  in  the  left  eye  was  found  to  be  defective 
last  Christmas,  and  that  was  the  first  knowledge  Avhich 
the  patient  had  of  anything  Avrong  with  his  eye.  Apart 
from  that  it  was  quite  possible  that  the  condition  was  of 
recent  date.  The  sight  of  the  eye  was  -y-^p  but  he 
thought  that  was  extra-macular. 

{Fehrnari/  Stii,  ll>12.) 

Tlie  President  regarded  the  case  as  one  of  considerable 
interest,   and    in    several    respects    it    was  unusual.      He 
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agreed  witli  Mr.  Patou  that  it  scarcely  came  into  the 
category  of  cases  wliicli  were  visually  described  as  holes 
at  the  macula. 


45.   Case  of  recurrent  tumour  (jf  sclera. 
By  R.  A.  Greeves. 

The  patient  was  shown  at  the  meeting  of  the  Society 
on  October  19th  last. 

There  was  a  tumour  of  the  sclera  on  the  inner  side  of 
the  left  cornea,  which  had  recurred  after  removal.  The 
microscopical  section  showed  a  haemangioma. 

The  recuri'ent  tumour  was  removed  on  October  21st, 
and  the  base  touched  with  the  electro-cautery.  It  bled 
very  freely.  Two  weeks  after  there  was  an  apparent 
recurrence,  but  this  gradually  shrank  and  finally  dis- 
appeared. 

Section  shown  is  that  of  the  original  tumour. 

He  said  that  when  he  first  showed  the  case  the  tumour 
had  recurred  after  removal.  Since  then  the  recurrence 
had  been  removed  as  freely  as  possible,  and  the  base 
touched  with  the  electro-cautery.  At  first  there  had 
been  an  apparent  recurrence,  but  when  the  scar-tissue 
began  to  form  it  seemed  to  strangle  the  tuinour,  with  the 
result  that  the  latter  gradually  disappeared.  The  scar 
now  looked  pei'fectly  healthy  and  free  of  growth.     , 

Patholoo-ical  examination  of  the  recurrino-  tumour 
showed  that  it  was  much  the  same  as  the  original  one, 
namely  a  very  cellular  haemangioma. 

In  answer  to  the  President  he  said  that  at  the  first 
operation  the  original  tumour  was  dissected  oif  and  the 
base  touched  Avith  silver  nitrate.  AVhen  it  recurred  it 
was  thought  to  be  possibly  of  a  nnxlignant  nature,  or  to 
be  coming  through  the  sclerotic  from  the  ciliar^^  body.  The 
present  condition,  of  course,  negatived  these  suppositions. 

The  growth  was  unpigmented. 

{Card  specimen.      February  Sth^  1912.) 
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46.     Retinal     lixmorrJtages-    and    c.iuilations    in    a    young 

subject . 

By   J.    F.   Cunningham. 

L-  P — ;  male,  a3t.  20  years,  printer  (worked  with  hand- 
set type).      First  seen  at  the   Central  London  Ophthahiiic 


Blue. 


-  Green.     —  Eed. 


Hospital   thirteen   weeks    ago.      He    gave    a   four    weeks' 
history  of  failure  of  V.      At  that  time  R.V.  f ,  L.Y.  J. 

When  first  seen  there  Avere  retinal  htemorrhasres  and 
exudation  in  both  eyes.  The  veins  were  dilated  and 
tortuous,  the  arteries  were  bright;  there  was  a  small  "star  " 
figure  at  the  R.  macula.  The  patient  has  since  been  in  St. 
Thomas's  Hospital  under  Mr.  Lawford,  to  whom  I  am 
indebted  for  most  of  the  further  particulars.      The  vision  is 
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now  R.  2-^-,  L.  I-  Blood-pressure  140  mm.  mei'cury. 
Blood  culture  negative.  "Wassermann's  test  negative.  No 
lead  or  albumen  in  urine. 

Present  condition.  The  veins  are  dilated  and  tortuous, 
the  arteries  are  bright.  Thei*e  are  white  lines  along  some 
of  the  veins  towards  the  periphery,  especially  in  L.  eye. 

In  the  R.  eye  there  is  a  large  macular  "  star  "  ;  the  rays 
of  the  star  are  more  extensive  below.  The  retinal  haemor- 
rhages are  chiefl}^  below  and  to  the  temporal  side  but  are 
less  extensive  than  when  first  seen,  and  exudation  can  be 
seen  in  these  situations.  There  is  slight  vitreous  haze  in 
this  eye. 

L.  eye,  remains  of  haemorrhages  and  exudation  can  be 
seen  above  and  below.  The  condition  of  the  vessels  is 
similar  to  that  in  the  R.  eye.      There  is  no  macular  "star.^' 

Mr.  Cuimingham  regarded  the  case  as  probably  one  of 
vascular  disease,  and  avouIcI  be  o-lad  of  suo-orestions  as  to 
its  cause  and  the  ultimate  prognosis.  The  changes  Avere 
bilateral,  and  the  hfemorrhages  had  cleared  up  con- 
siderably in  the  last  thirteen  Aveeks.  The  patient  had  a 
small  macular  star  in  the  right  eye  Avliich  had  increased. 
{Card  specimen.      February  Sth,  1912.) 

The  Peesidext  said  the  case  Avas  of  considerable  interest. 
He  saw  the  lad  in  hospital,  Avhere  he  had  been  A^ery  care- 
fully examined  Avith  regard  to  any  condition  Avhich  might 
bear  a  causatiA'^e  relation  to  the  present  appearance.  But 
nothing  abnormal  had  been  discovered  in  the  blood,  either 
in  the  cell  count  or  in  the  coagulation  period,  or  in  regard 
to  any  bacterial  condition. 

Mr.  DoYNE  considered  that  the  case  belonged  to  the 
interesting  class  of  cases  which  had  been  explored  and 
brought  to  notice  by  Mr.  Eales,  under  the  heading  of 
spontaneous  hajmorrhages.  During  the  course  of  his  pro- 
fessional life  he  had  seen  many  cases,  and  more  than  once 
he  had  collected  them.  He  had  at  present  two  under 
care.  One  bore  a  strong  resemblance  to  this  one,  Avith 
the  exception  of  the  star  at  the  macula,  Avhich  he  regarded 
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as  an  accidental  circumstance.  When,  seven  or  eight 
years  ago,  he  showed  cases  before  the  Society,  he  tried 
to  find  out  whether  the  luumorrhage  was  arterial  or  venous. 
He  believed  the  veins  were  i-esponsible  for  the  ha?inor- 
i-hages.  If  the  case  belonged  to  the  class  of  which  he 
spoke,  they  were  not  limited  to  young  men,  as  Eales 
thought.  The  vessels  presented  a  normal  appearance, 
and  yet  one  day  the  whole  eyeball  may  become  apparently 
filled  with  blood.  He  had  seen  that  happen  four  times, 
twice  in  one  patient,  but  he  had  not  seen  blindness  result. 
The  cases  he  had  seen  had  recovered,  sometimes  with  very 
good  vision,  leaving  some  silvery  stains  in  the  retina,  and 
sometimes  some  membrane  in  the  vitreous.  A  fortnight 
ago  he  saw  a  case  in  a  young  naval  officer  who,  a  few 
years  ago,  noticed  a  blurring  and  mist  before  one  eye, 
which  passed  off.  Subsequently  an  extensive  htemor- 
rhage  occurred  in  the  other  eye.  When  seen  three 
weeks  later  he  had  much  the  same  appearance  as  in  this 
case,  with  the  exception  of  the  star.  He  had  improved 
very  much.  He  did  not  hold  out  a  very  hopeful  prognosis 
as  to  immediate  recovery,  but  expressed  a  hope  that 
final  recovery  would  be  obtained.  In  the  case  he  showed 
some  years  ago  there  was  a  recurrence  in  the  affected  eye. 
One  of  the  cases  sent  to  him  gave  a  positive  von  Pirquet, 
and  he  gave  him  tuberculin.  He  was  a  brother-in-law  of  a 
distinguished  pathologist  in  Scotland,  so  one  might  assume 
that  the  blood  was  very  thoroughly  examined.  One  day, 
while  the  patient  was  in  bed  having  tuberculin,  the  tension 
of  the  blood  was  found  to  be  low.  The  man  was  set.  42 
years,  and  apparently  healthy,  and  there  was  no  history 
of  an  illness.  But  still  he  had  occasional  ha3morrliao-e 
into  the  vitreous  of  one  eye.  He  believed  something 
might  be  found  out  about  the  cases  if  they  were  followed 
up  closely. 

Mr.  Harrison  Butlkr  said  that  Prof.  Axenfeld  had 
grouped  together  several  conditions  due  to  disease  of  the 
retinal  vessels  in  tlie  young,  including  among  them  recur- 
rent vitreous  liasmorrhao'e.      He  believed  that   they  were 
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due  to  a  tiiberculo-toxjemia.  A  recent  paper  in  tlio  Ze'it- 
sclirift  fiir  Augenheilkiinde  by  Curt  Adam  confii-med 
Axenfeld's  views,  and  cited  similar  cases  -wliicli  reacted 
to  tuberculin  and  in  many  instances  were  favourably 
influenced  by  treatment  with  tubei'culin.  He,  the  speaker, 
did  not  regard  von  Pirquet's  reaction  as  of  much  value 
in  ophthalmic  cases,  but  preferred  subcutaneous  injection 
of  old  tuberculin,  which,  when  it  gave  a  local  eye  reaction, 
afforded  conclusive  evidence  of  a  tubercular  tetiology. 
Under  the  circumstances  the  speaker  thought  it  reason- 
able to  suppose  that  these  cases  of  vitreous  haemorrhage 
in  young  people  and  other  diseases  dependent  upon 
lesions  of  the  retinal  blood-vessels  might  be  due  to  the 
local  or  remote  presence  of  the  tubercle  bacillus. 

Mr.  Leslie  Paton  did  not  agree  with  Mr.  Doyne  that 
this  case  was  in  any  Avay  analogous  to  cases  of  intra- 
vitreous  hjemorrhage.  The  case  which  he  had  seen  most 
resembling  Mr.  Cunningham's  was  in  a  girl,  which  was 
rather  against  Mr.  Doyne's  statement  that  the  condition 
occurred  in  men.  She  was  a  healthy  girl,  a?t.  21  years, 
whose  first  symptoms  were  those  of  paralysis  of  the 
seventh^  eighth,  eleventh  and  twelfth  cranial  nerves,  i.  e. 
deafness  on  left  side  and  complete  facial  palsy,  with  weak- 
ness of  tongue,  vocal  cord,  and  sterno-mastoid  on  the 
same  side.  She  was  under  the  care  of  a  physician  for  a 
long  time,  and  after  a  time  it  was  the  sight  of  the  left  eye 
that  became  affected.  "When  he  saw  her  there  were  large 
star-shaped  figures  in  both  eyes,  but  very  little  interference 
with  vision — E.A".  =  ^,  L.V.  =  y^g- — and  the  appearances 
were  those  of  ver}'  advanced  albuminuric  retinitis.  The 
urine,  however,  showed  onlv  a  faint  trace  of  albumen, 
and  repeated  examination  had  shown  no  evidence  of 
kidney  disease.  The  only  explanation  he  could  offer  was 
that  it  was  a  local  arterial  degeneration.  The  girl  had 
been  under  observation  for  a  number  of  years.  Her  eye 
condition  did  not  change  very  much,  her  sight  remained 
fairly  good,  she  played  golf,  Avent  to  theatres,  and  lived 
an  ordinary  life.      But  the  facial  palsy  did   not  improve. 
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He  believed  tliere  was  a  local  arterial  degenerative  change 
affecting  the  vessels  on  that  side  of  the  brain  and  both 
sets  of  retinal  vessels,  and  he  did  not  regard  these  cases 
as  analogous  to  those  described  by  Eales. 

Mr.  DoYNK  reminded  Mr.  Paton  that  he  said  he  had  not 
himself  seen  a  case  in  girls.  Mr.  Butler  saw  one  of  the 
cases  mentioned  by  Mr.  Paton,  one  of  vitreous  haemor- 
rhages, and  similar  to  Eales'  cases. 

Dr.  Farquhar  Buzzakd  said  that  he  remembered  well 
the  case  to  which  Mr.  Doyne  referred  and  which  he  had 
seen  at  Mr.  Doyne's  request.  It  was  a  case  in  which  the 
ocular  haemorrhages  had  been  associated  on  one  occasion 
with  a  facial  palsy,  and  this  facial  palsy  Avas  different 
from  an  ordinary  Bell's  palsy  in  the  fact  that  only  some 
fibres  of  the  nerve  appeared  to  be  affected.  He  had 
advanced  the  theory  that  perhaps  the  facial  palsy  was  due 
to  a  haemorrhage  in  the  facial  nucleus  or  the  facial  nerve, 
a  hajmorrliage  analogous  to  those  in  the  eyes.  When  Mr. 
Doyne  had  raised  the  question  of  tuberculosis  the  possibilit}^ 
of  tubercular  disease  in  the  pons  had  also  to  be  considered. 
It  seemed  probable  that  the  cases  to  which  Mr.  Doyne 
had  referred  Avere  after  all  more  closely  allied  to  the 
subject  under  discussion  than  Mr.  Paton  thought  probable. 

Mr.  Paton,  in  further  remai-k,  said  the  case  was  seen 
by  an  aural  surgeon,  Avho  diagnosed  disease  of  the  inner 
ear,  and  said  he  could  see  a  bulging  into  the  middle  ear 
through  a  perforation  in  the  tympanum.  He  understood 
it  Avas  possible  there  Avas  a  hasmorrhage  in  this  case  in 
the  middle  ear,  simulating  sarcoma. 

Mr.  Cyril  AValkeii  said  that  until  ten  months  ago  very 
few  cases  of  sudden  intra-ocular  hasmorrhage  such  as  were 
now  described  had  presented  themselves,  Avith  practicalh' 
no  ophthalmoscopic  appearances  of  any  interest.  EA'ery- 
thing  Avas  blotted  out  by  the  hannorrhage,  yet  there  Avas 
recovery,  in  most  instances  fairly  complete,  except  some 
vitreous  opacities,  and  possibly  a  patch  Avhere  the  blood- 
A'essels  seemed  to  be  narroAved.  But  on  May  20th  last 
he  saAV  a  man,   set   21    years,    Avho   Avas   healthy,    but    the 
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sight  in  one  eye  was  bad.  He  had  many  retinal  hemor- 
rhages, mostly  streaky-looking,  in  the  nerve-fibre  layer. 
There  were  ten  fairly  large  haemorrhages  and  twenty 
smaller  ones.  In  three  Aveeks  the  sight  began  to  improve 
a  great  deal  and  went  from  g%  to  -0-4.  There  was  no 
macular  star.  But  on  July  1st  he  suddenly  had  a  very 
large  intra-ocular  hamorrhage,  of  the  Eales'  type,  blotting 
out  everything.  It  remained  opaque  till  the  end  of 
September,  when  it  slowly  began  to  be  translucent.  After 
that  it  improved  until  the  beginning  of  December,  when 
the  improvement  was  found  to  be  marked.  He  saw  the 
patient  a  week  ago,  and  then  he  had  interesting  looking 
strands  in  the  vitreous;  in  one  case  one  third  of  the  distance 
between  the  lens  and  the  disc,  there  seemed  to  be  new 
blood-vessels  in  the  vitreous.  The  sight  was  now  -^^  for 
two  or  three  letters.  There  was  no  material  alteration  in 
the  blood-pressure,  nor  in  the  blood  constitution.  The 
patient  suffered  somewhat  from  constipation,  and  the 
treatment  was  mainly  rest  and  mercur3\ 

Mr.  Leighton  Davies  said  that  he  had  had  a  young 
man,  £et.  19  years,  under  his  care  for  three  years,  who 
came  complaining  of  severe  headaches  and  onset  of  blind- 
ness in  the  left  eye  a  few  days  before.  In  the  fundus 
there  were  striate  hjemorrhages  over  the  retina  of  the  left 
eye,  associated  with  much  dilatation  of  the  veins  and  con- 
siderable white  exudation  in  the  macular  region.  The 
appearance  resembled  albuminuric  retinitis,  but  the  urine 
was  normal.  He  Avas  put  upon  tr.  ferri  perchlor.  and 
calcium  lactate.  In  three  months  the  hemorrhages  had 
almost  disappeared.  Six  months  later  he  had  a  large 
hsemorrhage  into  the  A'itreous  of  the  same  eye,  so  that 
the  fundus  could  not  be  examined.  Vision  AA'as  less  than 
■-^^.  Later  the  right  eye  became  involved  in  the  same 
Avay,  but  Avithout  A^itreous  hemorrhages.  On  account  of 
the  A'itreous  opacities  subconjunctival  injections  of  saline 
solution  Avere  giA'en,  and  he  noAv  has  a  A-ision  of  -j%  in 
both  eyes.  The  only  other  abnormal  condition  found  in 
this  case  Avas  the  condition  of  the  temporal  arteries,  Avhich 
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Avere  dilated  and  tortuous,  looking  more  like  those  of  a 
man  of  about  fifty  or  sixty  who  had  been  used  to  hard 
manual  labour.  The  other  peripheral  arteries  Avere 
normal. 

Mr.  W.  H.  Jessop  said  most  ophthalmic  surgeons  had 
seen  such  cases,  and  he  remembered  showing  one  to  Dr. 
Sanson  a  long  time  ago,  that  of  a  man  with  a  large 
vitreous  hasmorrhage  and  some  retinal  haemorrhages.  Dr. 
Sanson  and  he  concluded  that  it  was  probably  one  of  the 
cases  which  formed  a  group  somewhat  akin  to  Raynaud's 
disease,  for  a  slight  knock  would  result  in  a  swelling  and 
bruising.  He  had  seen  cases  which  he  thought  were  so 
associated,  and  which  might  even  be  allied  to  haemophilia. 
He  was  interested  in  the  condition  because  he  believed  he 
had  a  tendency  to  it  himself.  He  believed  there  was 
something  wrong  with  the  vessels  which  caused  them  to 
easil}^  transude  blood. 

Mr.  Rayxer  Batten  said  he  had  under  care  a  case  of 
Raynaud's  disease,  who  had  periodical  haemorrhages  into 
the  vitreous  obscuring  the  fundus,  but  in  the  intervals 
one  could  see  the  vascular  changes  all  over  the  retina. 
There  was  obliteration  of  some  of  the  vessels.  The 
condition  came  on  without  any  injury. 

The  President  said  he  could  hardl}-  agree  with  Mr. 
Doyne  that  the  cases  described  by  Eales  had  not  been 
sufficiently  explored.  A  great  deal  of  attention  had  been 
devoted  to  them,  but  not  much  advance  of  knowledo-e  had 
resulted.  He  had  himself  seen  many  such  cases,  and  had 
had  them  very  thoroughly  examined  until  the  means 
were  exhausted,  but  with  no  result,  either  as  to  the  patho- 
genesis or  to  the  efficient  treatment.  He  was  interested 
to  hear  about  the  ultimate  improvement  in  such  cases, 
because  his  own  experience  did  not  accord  with  that. 
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47.   Tiihemdosis  of  the  conjunctivn. 
By  E.  K.  Cruise. 

D.  W — ,  2ei.  17  years.  Left  eye  inflamed  for  eighteen 
months.  First  attended  the  Royal  Westminster  Ophthalmic 
Hospital  six  months  ago,  when  there  ay  as  found  to  be  present 
an  extensive  velvety  conjunctivitis,  with  two  prominent 
patches  of  granulations  of  the  "  coxcomb  ''  variety, 

A  piece  was  excised  for  microscopic  examination,  and 
Mr.  Grreaves'  report  of  the  section  was  that  it  showed 
"  granulation-tissue  with  giant-cells  and  plasma-cells — 
probably  tuberculosis. '^ 

In  addition  to  a  lotion  of  HgClo  the  patient  was  given 
injections   of   tuberculin    (T.R.,   Koch's)    beginning    with 

lOoTT  i^g. 

At  the  end  of  four  weeks  the  dose  had  been  gradually 
increased  to  -^  mg.  and  the  eye  showed  the  first  sign  of 
definite  improvement. 

At  the  end  of  the  next  fortnight  the  lid  was  very 
thoroughly  scraped.  The  dose  has  been  gradually  in- 
creased to  yV  mg.  and  the  eye  has  exhibited  periods  of 
improvement  and  retrogression,  but  now  seems  stationary  ; 
the  granulations  have  reappeared.  There  is  a  patch  of 
lupus  (healed)  on  the  left  cheek  and  a  large  tuberculous 
ulcer  on  the  left  tibia  and  the  left  big  toe  which  have 
healed  under  the  tuberculin  treatment. 

Mr.  Cruise  added  that  the  patient  had  been  having 
injections  of  tuberculin,  which  were  started  five  months 
ago,  and  she  had  shown  one  or  two  signs  of  very  definite 
improvement,  but  after  the  condition  remaining  stationary 
for  a  time,  it  went  back.  He  did  scraping  two  months 
ago,  but  she  had  developed  more  scotoma  since  then.  He 
showed  a  drawing  of  the  case  and  asked  for  suggestions 
as  to  treatment.  In  reply  to  the  President,  he  said  the 
patient  had  40V0  ^^o->  which  on  November  5th  was 
increased  to    ^^j,  and  this   dose  was  gradually  increased 
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to  -p/jj,  and  her  present  dose  was  y^^-.  The  treatment 
was  being  still  continued.  Though  the  tuberculous  ulcer 
on  the  leg  had  healed,  the  conjunctival  condition  was 
increasing.  Mr.  Jessop  suggested  a  trial  of  radium,  and 
carbon  dioxide  snow  had  also  been  recommended. 

Radium   and   carbon  dioxide  snoAV    have    this    evening 
been  suggested  as  additional  treatment. 

{March  Uth,  1912.) 


48.  A  scotometer  for  testing  defects  of  colour  vision  in  the 
ceiitral  field. 

By  R.  R.  Cruise. 

The  instrument  consists  of  a  flat  vulcanite  head  2  in. 
in  diameter  set  on  a  handle  4  in  long-. 

The  colours  are  seen  against  a  white  background,  and  a 
sliding  diaphragm  permits  the  observed  colour  to  be 
viewed  through  an  aperture  of  1,  2,  4,  or  8  mm. 

A  milled  disc  revolves  the  colours  successively  into 
position  and  a  corresponding  colour  on  the  back  of  the 
disc  denotes  to  the  surgeon  the  colour  under  observa- 
tion. 

A  pupillometer  is  inserted  at  the  top  of  the  instrument. 

The  instrument  can  be  had  in  black  vulcanite  Avith  a 
clip  to  fasten  it  to  an  ordinary  perimeter  and  used  for 
testing  the  extent  of  the  colour  field,  when  it  will  be 
found  more  convenient  and  less  noisy  than  the  colour 
carrier  usually  used.  The  instrument  is  made  by  Messrs. 
Dixey,  Bond  Street.  [March  14//i/l9l2.) 


49.   Tumonr  of  the  choroid  ? 
By  Chas  Wray. 


The  patient  is  a?t.  49   years.      She   went  to  an  institu- 
tion for  glasses  four  years  ago  and  was  asked  if  she  had 
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had  a  blow  on  the  left  eye.  Up  to  that  time  she  was 
unaware  there  was  anything  wrong  \vith  it.  She  is  quite 
sure  she  could  read  with  the  glasses  that  were  supplied, 
but  "things  seemed  blurred."  The  glasses  were  E.  +1, 
L.  +  1-25  sph.  At  no  time  has  she  had  pain  in  the  eye, 
though  she  had  neuralgia  over  the  left  parietal  bone  for 
four  weeks  at  Christmas,  1911. 

The  external  appearance  of  the  eye  is  normal.  The 
pupils  react  consensually.  The  tension  is  normal.  On 
examination  of  the  anterior  part  of  the  globe  by  trans- 
illumination, neither  tumour  reaction  nor  tumour  shadows 
are  present.  On  using  a  powerful  transilluminator  in  the 
pharynx  both  pupils  light  up  equally  and  no  tumour 
shadows  were  visible,  and  there  are  no  enlarged  glands. 
Ophthalmoscopic  examination  shows  that  the  posterior  part 
of  the  globe  is  occupied  by  a  large  spherical  neoplasm 
probabl}'  at  least  five  or  six  times  the  diameter  of  the 
disc.  Its  anterior  surface  is  seen  with  a  +18  sph.  The 
retinal  vessels  course  over  its  anterior  surface  and  run 
evenly  with  little  distortion,  whilst  the  retina  itself  is 
fairly  translucent,  and  in  places  there  can  be  seen  through 
its  texture  what  appears  to  be  larger  vessels,  roughly 
about  twice  the  diameter  of  the  retinal  vessels,  but  they 
are  seen  in  patches  no  larger  than  four  times  their 
diameter.  On  the  temporal  side  of  the  growth  a  small 
protuberance  breaks  the  outline  of  the  sphere,  and  from 
its  immediate  vicinity  there  extends  a  small  tract  of 
detachment  towards  the  ciliary  body.  The  growth  does 
not  seem  to  be  tremulous.  No  movement  can  be  seen, 
and  there  are  no  white  spots  such  as  might  be  found  in  a 
parasitic  cyst.  The  vitreous  contains  a  number  of  floating 
opacities,  but  these  are  surpi-isingly  few  in  view  of  the 
size  of  the  new  formation. 

He  added  that  it  was  likely  that  the  case  was  one  of 
cyst.  As  to  the  way  in  which  she  was  likely  to  have  got 
such  a  cyst,  there  was  now  so  nuich  foreign  meat  sold, 
and  so  many  German  sausages,  that  he  did  not  think  the 
diagnosis  would  be  helped  much  by  such  an  inquiry.      He 
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would  be  glad  of  some  suggestions  as  to  treatment.  No 
alteration  had  taken  place  during  the  three  weeks  that  he 
had  been  seeing  the  patient  and  the  tension  had  not 
increased.  [Card  specimen.      March  14fh,  1912.) 

Mr.  Bishop  Harman  said  the  case  was  very  like  one 
which  was  in  the  clinique  of  Mr.  Treacher  Collins  at 
Moorfields.  Transillumination  of  this  case  seemed  to  show 
that  the  detachment  was  quite  translucent  and  presumably 
"  benign.''  About  three  weeks  later  the  Avoman  came  back 
with  absolute  glaucoma^  so  the  eye  was  excised.  Sections 
showed  the  following  :  Within  the  retinal  detachment, 
sprouting  from  the  edge  of  the  optic  papilla  there  Avas  a 
mushroom-shaped  sarcoma  Avith  a  small  stalk.  It  was 
obviously  impossibly  to  get  a  shadow  from  a  growth  so 
situated  by  any  transillumination  Avhich  could  be  devised. 

Mr.  W.  H.  Jessop  said  he  hoped  notes  of  the  case 
mentioned  by  Mr.  Bishop  Harman  would  be  communi- 
cated, because  it  had  been  held  that  if  the  fluid  were  got 
rid  of  the  cyst  would  go  away.  But  if  a  sarcoma  Avould 
produce  a  cyst  like  that,  it  was  very  important  that  the 
fact  should  be  known. 


50.  Acquired  hypei-metrojna  after  rupture  of  choroid. 
B}'  H.  Grimsdale. 

W.  P — ,  vet.  22  years,  came  to  St.  George's  Hospital 
on  May  27th,  1911,  and  was  admitted.  He  had  been 
struck  on  the  previous  day  by  a  tennis  ball  which  had 
immediately  caused  great  loss  of  sight. 

On  admission  it  was  noted  that  there  was  a  laro-e 
liyphaema,  half  filling  the  anterior  chamber,  and  vision 
was  reduced  to  perception  of  light.  Tension  was  sub- 
normal.     'JMiere  was  a  large  hajmorrhay-e   in    the  vitreous 
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SO  that  no  examination  of  tlie  fundus  was  possible.  The 
hyphaema  cleared  up  in  a  few  days,  and  it  was  then  seen 
that  the  iris  was  tremulous  in  the  infero-external  quad- 
rant. 

He  was  kept  quiet  in  bed,  and  in  about  fourteen  days 
his  vision  in  the  left  eye  had  risen  to  -^^^,  and  it  was 
possible  to  obtain  a  view  of  the  fundus  ;  it  was  then  seen 
that  there  was  a  rupture  of  the  choroid  passing  near  the 
macula,  having  the  usual  shape  concentric  with  the  disc 
and.  extending  from  about  3  O.D.  diam.  above  the  macula  to 
2  O.D.  diam.  below  it.  The  refractive  error  was  estimated 
at  +  1*5  sph.  +  0"75  cyl.  horiz.  In  this  condition  he  left 
the  hospital. 

He  came  up  from  time  to  time,  and  about  November  it 
was  noted  that  his  acuity  had  failed  to  less  than  -^q,  and 
the  macular  region  had  become  raised,  so  that  it  was  seen 
with  a  +  4  D. 

This  elevation  gradually  increased,  and  eventually  in 
February  it  was  seen  that  the  whole  area  between  the 
disc  and  the  macula  was  raised  about  2  mm.  In  Feb- 
ruary I  first  noticed  a  change  in  the  appearance  of  the 
disc;  this  was  slightly  blurred,  and  the  vessels  small;  the 
appearances  changed  with  great  rapidity,  and  when  he 
came  to  the  meeting  on  March  14th  there  was  marked 
papillitis;   the  top  of  the  disc  was  visible  with  a  +  8  D. 

The  area  between  the  disc  and  macula  has  a  fairly 
sharp  edge  ;  the  retinal  vessels  dip  down  to  the  rupture 
of  the  choroid  round  the  edge  and  reappear  in  the  fundus 
at  some  distance  from  their  disappearance.  The  swelling 
of  the  papilla  has  already  (March  26tli)  subsided  con- 
siderably. 

While  in  hospital  he  seemed  to  have  slight  weakness 
of  the  left  external  rectus,  diplopia  increasing  to  the 
left.     This  soon  disappeared. 

{Card  specimen.      March  l-lth,  1912.) 
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ol.   Piijmeuted  cyst  lying  free  in  the  anterior  chamber. 
By  George  Coats. 

Annie  C — ,  xt.  19  years,  came  to  the  Royal  London 
Ophthalmic  Hospital  on  March  6th,  1912,  complaining  of 
asthenopia.  Y.R.  o  +  Ovo  cyl.  ax.  vert.  =f ;  V.L.  c  +  1-0 
cyl.  ax.  vert.  =  f .  A  fortnight  previously  she  had  suffered 
from  influenza,  and  the  right  eye  had  been  red  at  the  time. 
She  believed  that  the  brown  spot  in  this  eye  dated  from 
the  same  period.  The  eye  had  never  previously  been 
inflamed. 

The  left  eye  is  normal  in  every  respect.  In  the  rio-ht 
a  small  brown  semi-translucent  cyst  lies  free  in  the  lower 
part  of  the  anterior  chamber.  It  seems  to  be  about  1  to 
I'D  mm.  in  its  longest  (horizontal)  diameter,  and  is 
slightly  kidney-shaped,  flattened  antero-posteriorly,  and 
with  a  small  hilus  below.  Its  wall  contains  brown 
powdery  pigment.  It  can  be  shifted  to  any  position  by 
moving  the  head  and  can  be  moved  by  pressure  on  the 
globe.  The  cyst  projects  a  little  above  the  margin  of  the 
fully  dilated  pupil,  and  is  transparent  to  transmitted 
light. 

The  iris  pattern  is  quite  clear;  there  is  no  K.P.  The 
pupil  dilates  freely  with  homatropin.  There  is  no 
irregularity  of  pigment  at  the  pupillary  margin.  On  the 
lens  capsule  there  is  a  powdery  pigment  deposit,  chiefly 
on  the  inner  side,  and  most  marked  a  little  way  from  the 
centre,  but  occupying  the  centre  also.  These  changes 
almost  certainly  represent  remnants  of  the  pupillary 
membrane.  Some  very  delicate,  flake-like,  quite  super- 
ficial lens  opacities  are  present  in  the  form  of  the  sector 
of  a  ring,  a  little  distance  from  the  centre  on  the  nasal 
side  ;  a  few  isolated  similar  spots  also  occur  elsewhere  ; 
they  are  best  seen  by  very  oblique  illumination  with  dilated 
pupil,  and  are  scarcely  visible  with  transmitted  light,  even 
with  the  plane  mirror.      The  fundus  is  normal. 

So  far  as   I    have    been    able    to    discover,    ton    exactly 
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similar  observations  of  a  free  pigmented  ])ody  in  the 
anterior  chamber  Lave  been  recorded — the  first  by 
Businelli  in  1867.  The  condition  has  always  been 
observed  in  young  people  (oldest,  twenty-six),  and  there 
is  little  doubt  that  it  is  founded  on  a  congenital  basis  ; 
but  there  is  good  evidence  that  the  actual  detachment  of 
the  pigmented  mass  into  the  anterior  chamber  may  be  a 
later  phenomenon;  in  the  case  of  Apetz  the  patient  had 
been  seen  two  years  previously,  when  no  abnormality  was 
noted,  and  in  some  of  the  other  cases  the  first  appearance 
of  the  body  was  referred  to  a  definite  date.  Apetz's  case 
Avas  also  remarkable  in  that  the  patient's  mother  and 
grandmother  (not  seen)  were  said  to  have  a  similar  spot 
on  the  eye. 

In  size  the  pigmented  body  varies  from  about  1  mm.  to 
3  mm.  It  is  sometimes  spherical,  but  more  usually  some- 
what flattened  antero-posteriorh',  giving  a  disc  or  lens 
shape  ;  in  four  cases  (Streatfeild,  Fuchs,  Bock,  my  case)  it 
has  been  kidney-shaped,  with  a  small  hilus  at  one  side  ; 
in  Troitski's  case  one  diameter  was  elongated.  The  colour 
is  rusty  browm  ;  in  Businelli's  case  yellowish-white.  The 
appearance  is  not  always  that  of  a  cyst  as  in  the  present 
case  ;  sometimes  the  body  seems  to  be  a  solid  disc,  and 
does  not  transmit  light  ;  more  usually  it  is  slightly  trans- 
parent, the  iris  structure  being  dimly  visible  through  it. 
It  may  remain  unaltered  for  years,  but  slight  increase  in 
size  has  been  recorded  by  Streatfeild  and  Hartridge ;  in 
Streatfeild's  case  also  it  changed  shape,  becoming  longer 
and  narrower.  The  history  in  Fuchs'  case  is  remarkable. 
When  first  seen  the  body  was  round  and  appeared  to  be 
solid;  eleven  days  later  it  had  increased  in  size,  had 
become  kidney-shaped,  and  was  cystic  ;  twelve  days  later, 
after  a  blow,  it  had  returned  to  its  former  condition  ;  a  few 
days  later  the  cyst  i-e-formed,  and  three  or  four  weeks 
later  it  collapsed,  this  time  spontaneously ;  subsequently 
it  again  filled  up,  and  it  afterwards  showed  variations 
in  size. 

The  cyst  is  always  freely  movable  with  movements  of 
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the  head  ;  the  only  exceptiou  is  Schneider's  bilateral  case, 
in  which  it  had  become  fixed  in  the  lower  part  of  the 
anterior  chamber  in  one  eye ;  there  was  evidence  that 
formerly  it  had  been  free.  In  the  other  eye  of  this  case 
the  cyst  could  be  made  to  pass  through  the  dilated  pupil 
into  the  posterior  chamber.  In  the  cases  of  Schneider 
and  Streatfeild  it  disappeared  under  the  lower  scleral 
margin  Avhen  the  head  was  held  erect. 

Apart  from  changes  at  the  pupillary  margin  and  per- 
sistence of  the  pupillary  membrane,  which  will  be  men- 
tioned presently,  the  eye  has  usually  been  quite  normal. 
In  Hartridge's  case  alone  is  there  mention  of  signs  of 
iritis — a  posterior  synechia  and  pigment  on  the  lens 
capsule  ;  in  this  case  also  the  disc  was  fuzzy  and  the 
vessels  full ;  in  the  cases  of  Fuchs  and  Kummer  there  had 
been  phlyctenular  ophthalmia ;  in  the  case  of  Businelli 
there  was  conjunctivitiswith  vascularity  of  the  cornea  above. 

Two  alternative  views  have  been  held  as  to  the  origin 
of  these  bodies  :  (1)  1'hat  they  are  derivatives  of  the 
pupillary  membrane  (Businelli,  Apetz).  (2)  That  they 
arise  from  excrescences  of  the  pigment  epithelium  at  the 
pupillary  margin  (Fuchs,  Bock).  It  cannot  be  said  that 
either  has  been  proved  to  be  the  only  possible  explanation 
for  all  cases. 

(1)  With  regard  to  the  first  of  these  hypotheses,  it  is 
to  be  remarked  that  remnants  of  the  pupillary  membrane 
have  been  actually  present  in  four  out  of  eleven  cases 
(Kummer,  Bock,  Apetz,  present  case)  ;  in  all  cases  they 
have  been  in  the  form  of  pigment  on  the  capsule,  not  of 
strands  of  iris  tissue.  In  Apetz's  case  the  remains  con- 
sisted of  a  brown  ring  Avith  a  clear  centre  corresponding 
in  size  with  the  free  pigmented  body ;  inasmuch  as  there 
was  evidence  that  no  free  body  was  present  in  the 
anterior  chamber  two  years  before,  the  conclusion  that  a 
disc-shaped  portion  of  the  pupillary  membrane  had  become 
detached  from  the  centre  of  the  lens  seems  almost  irre- 
sistible. In  the  other  eye  of  this  case  there  were  also 
remnants  of  tlif  pupillary  membrane,  partly  in    the   form 
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of  pigment  cliinips  whicli  projected  into  the  anterior 
chamber.  In  Bock's  case  also  the  pigment  was  in  the 
form  of  a  ring,  and  my  own  case  showed  traces  of  the 
same  disposition. 

(2)  On  the  other  hand,  the  pupillary  membrane  may  be 
quite  absent,  while  excrescences  of  the  pupillary  margin 
are  present  (Fuchs).  In  Bock's  case  both  co-existed. 
The  excrescences  in  question  are  small  processes  of  the 
pigment  epithelium,  described  by  Colsman,  Ancke,  Fuchs, 
and  others,  which  project  into  the  pupillary  area,  some- 
what in  the  manner  of  the  well-known  "  grape  clusters  " 
of  the  horse's  iris;  they  probably  differ  from  these 
structures,  however,  in  containing  no  mesoblast.  They 
are  not  known  to  have  any  special  developmental  relation 
with  the  pupillary  membrane.  Not  only  may  these 
excrescences  be  associated  with  a  free  pigmented  body 
in  the  anterior  chamber,  but  Fuchs  has  observed  in  two 
eyes  what  seems  to  be  a  transitional  stage  ;  a  pigmented 
body  floated  in  the  anterior  chamber,  Ijut  was  attached 
by  a  narrow  filament  to  the  pigment  epithelium  at  the 
pupillary  margin.  In  Businelli's  case  also  the  body  was 
attached  by  a  filament  to  the  margin  of  the  pupil,  so 
that  it  was  raised  on  contraction  of  the  sphincter,  but 
whether  the  attachment  was  to  the  pigment  epithelium 
or  to  the  sti-oma  is  not  precisely  stated.  Moreover,  a 
case  reported  by  Worth  proves  that  such  excrescences 
may  become  cystic,  probably  from  the  collection  of  fluid 
between  the  two  layers  of  the  epithelium,  as  described  by 
Collins,  etc.  In  this  instance  round  pigmented,  faintly 
translucent  swellings  projected  into  the  anterior  chamber 
from  the  pupillary  mai'gin.  If  one  of  these  had  become 
detached  the  appearances  of  the  present  case  would  be 
exactly  reproduced,  and  the  former  point  of  attachment 
might  well  be  represented  by  the  little  hilus  which  was 
present  in  my  own  and  some  other  cases.  The  spon- 
taneous collapse  of  the  cyst  which  occurred  in  Fuchs' 
case  occurred  also  in  the  other  eye  of  Worth's. 

From  the  above  analysis  it   might  perhaps  be  surmised 
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that  solid  pigmented  bodies  in  the  anterior  chamber  are 
derivatives  of  the  pupillary  membrane,  while  cystic  bodies 
originate  in  the  pigment  epithelium,  for  there  seems  to  be 
no  good  reason  why  the  pupillary  membrane  should  give 
rise  to  a  cyst.  In  the  present  case,  however,  the  body 
was  cystic,  although  it  was  associated  with  remains  of  the 
pupillary  membrane.  There  is  also  the  difficulty  that  the 
same  body  may  be  at  one  time  solid  and  at  another  cystic. 
Even  pathological  examination  does  not  seem  to  have 
given  an  unequivocal  ansAver  to  the  problem.  Bock  found 
that  the  body  consisted  of  pigment  epithelium  alone, 
several  layers  thick,  but  resembling  the  posterior  pigmented 
layer  of  the  iris.  Businelli  describes  the  structure  as 
deeply  pigmented,  so  that  the  fundamental  tissue,  which 
Avas  analogous  to  atrophic  iris  tissue,  was  partially  con- 
cealed. Troitski  states  that  the  wall  was  fibrillar,  and 
included  pigment  and  cells  like  leucocytes.  In  Kummer's 
case  also  the  body  seemed  clinically  to  have  a  membranous 
envelope.  If  these  pathological  examinations,  which  are 
of  rather  old  date,  are  reliable,  the  only  conclusion  which 
can  be  drawn  is  that  free  pigmented  bodies  in  the 
anterior  chamber  may  be  derived  from  both  the  above- 
mentioned  sources ;  for  a  body  derived  from  the  pupillary 
membrane,  and  especially  from  a  central  disc  of  it,  could 
not  include  any  pigment  epithelium,  and,  on  the  other 
hand,  it  is  very  difficult  to  believe  that  a  body  detached 
from  the  pigment  epithelium  could  car^y  with  it  any 
fibrous  stroma. 
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[March  Uth,  1912.) 

Mr.  Coats,  in  answer  to  the  President,  said  the  cyst 
altered  its  position  in  accordance  with  the  posture  of 
tlie  patient.     It  was  definitely  cystic  and  lens-shaped. 

Mr.  Herbert  said  he  once  saw  a  similar  case  in  Bombay. 
The  cyst  was  slightly  larger  than  in  this  case,  and  had  a 
small  notch  in  it.  In  his  case  there  was  no  deposit  seen 
on  the  lens  capsule,  nor  anything  noticeable  at  the  edge 
of  the  pupil.  He  was  not  able  to  keep  the  patient  under 
observation. 


52.    Case   of  ectasia  following  conical  cornea  ;  excision  of 
elliptical   portion. 

By  Arthur  Cooke. 

Mr.  \s.  G — ,  let.  28  years,  seen  on  October  2ord,  1908, 
with  double  conical  cornea,  the  vision  in  both  eyes  being 
less  than  -^,  and  not  benefited  b}^  any  lens. 
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111  the  left  eye,  at  the  ajiex  of  tlie  cone,  there  was  a 
greyish-white  opacity. 

On  January  ]2th,  1909,  the  patient  stated  that  two 
weeks  previously,  when  washing,  he  felt  something  give 
way  in  the  left  eye,  and  a  kind  of  bleb  had  appeared 
directly  afterwards.  On  examination,  about  the  lower  two- 
thirds  of  the  cornea  was  occupied  by  a  liemi-spherical 
keratocele  or  ectasia,  the  margins  rising  abruptly  from  the 
rest  of  the  cornea,  which  appeared  to  be  normal.  The 
ectasia  was  greyish-white  and  opacpie  ;  it  was  about  7  mm. 
in  diameter,  and  extended  almost  to  the  lower  margin  of 
the  coi'iiea  in  the  vertical  meridian.  It  prevented  the 
closing  of  the  lids,  the  conjunctiva  was  injected,  and  the 
eye  was  extremely  irritable,  the  patient  being  in  great 
distress  from  lacrimation  and  inability  to  close  the  lids, 
L.V.  =  P.L. 

On  January  14th,  1909,  I  excised  an  elliptical  portion 
rather  to  the  outer  side  of  the  vertical  diameter  of  the 
bulla.  The  portion  excised  was  very  thin,  and  measured 
about  G  mm.  by  3  mm. 

On  March  loth,  1909,  the  left  eye  was  quiet,  and  on 
April  2nd,  1909,  R.V.  -  J -0  cylinder  vertical  =  /,.  ;  L.V. 
+  1-5  sph.  +  6-0  cyl.  ax.  lO''  =  -f^. 

On  June  17th,  1911  :  IJ.V.  with  correction  =  -^^  ;  L.V. 
with  no   correction  =  -p^ ;   L.V.  +  o'O  sph.=  J.  G  at  4  in. 

March  14th,  1912  :  R.V.  -  1-5  sph.  =  -f^  slowly  ;  L.^^ 
-  1-25  sph.  -  0-75  cyl.  ax.  150"  =  -j^. 

{Card  apecitJiem.      Marcli  IWi,  1912.) 


53.  Osteoma  of  frontal  sinuf!,  invadhig  tlie  right  orhit  atid 
the  etJimoidal  region  a}id  projecting  on  either  .^ide  of 
the  root  of  the  nose. 

By  L.  V.  Cargill. 

E.  B — ,  groom,  get.  22  years.  Family  history  unim- 
portant. General  condition  good.  Last  Christmas  patient 
liad  a  hard  blow  in  the  face  with  a  cap,  and  on  examining 
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his  face  in  the  glass  noticed  for  the  first  time  facial 
asymmetry,  and  an  apparent  swelling  over  the  right  eye. 
His  friends  then  told  him  that  they  had  observed  a  peculiar 
facial  appearance  since  September  or  October,  but  had 
hesitated  mentioning  it  to  him.  He  has  had  some 
headache  the  last  few  days,  but  has  noticed  double  vision 
only  since  his  attention  has  been  called  to  it. 

Present  condition. — The  right  eye  is  markedly  displaced 
downAvards  and  outwards,  and  is  proptosed  nearly  half  an 
inch,  and  on  each  side  of  the  root  of  the  nose  there  is  a  hard, 
immovable  projecting  nodule,  just  in  front  and  above  the 
inner  canthus.  The  right  upper  lid  is  slightly  puffy,  and 
in  the  upper  and  inner  part  of  the  right  orbit  there  is  to 
be  felt  a  projecting,  densely  hard,  somewhat  nodular  bony 
swelling. 

Skiagraphs  taken  from  in  front  and  laterally  clearly 
show  the  extent  and  density  of  the  tumour.  As  seen 
from  in  front,  the  outline  is  roughly  pyriform  with  the  base 
above.  The  main  mass  apparently  fills  up  the  whole  of 
the  frontal  sinus  region,  and  projects  backwards  from  the 
superciliary  margin  a  distance  nearly  equal  to  the  height 
of  the  orbit.  The  invasion  of  the  right  orbit  and  the 
upper  ethmoidal  region  is  also  well  shown.  The  vision  of 
each  eye  is  -I",  but  the  right  field  is  contracted. 

There  is  diplopia  when  the  patient  looks  upwards  or  to 
the  left.  There  is  some  fulness  of  the  retinal  veins  on  the 
right  side,  but  no  other  obvious  ophthalmoscopic  changes. 

There  is  no  appearance  of  the  growth  and  no  pus  visible 
in  the  nasal  fossae.      Sense  of  smell  is  unaffected. 

{Card  specimen.      March  14:th,  1912.) 


54.  Episcleral  nodule. 

Bv    J.     F.     Cu^'l^■  INGHAM. 


G.  S — ,  female,  aet.  24  years,  attended  the  Central 
London  Ophthalmic  Hospital  on  March  7th,  with  a 
sharply  defined  episcleral  nodule   in  the  right   eye. 
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The  nodule  was  situated  at  the  inarp-i,,  of  the  cornea, 
and  was  below  and  slightly  to  the  temporal  side  of  the 
vertical  meridian  of  the  cornea. 

There  were  no  satellites,  as  in  Mr.  Lawford's  case 
{Trans.   OpUhal.   Soc,  vol.  xxx,  Plate  VI,  fig.  1). 

The  nodule  was  similar  in  appearance  to  the  one  in  this 
drawing,  but  was,  if  anything,  slightly  smaller. 

The  patient  has  lost  both  her  parents,  neither  of  them 
from  tuberculosis.      She  has  six  brothers  and  four  sisters 
Three  brothers  suffer    from   "  cough,"    and    two  of  them 
have  had  "pleurisy  and  pneumonia."      One  sister  suffers 
from  cough. 

The  patient  had  ''pleurisy"  two  years  ago.  Since 
that  time  she  has  suffered  from  cough,  and  the  sputum 
has  been  tinged  with  blood.  She  has  had  night-sweats,  and 
has  lost  weight  considerably.  She  has  left  facial  paresis, 
and  there  is  deafness  in  the  left  ear.  Yon  Pirquet's 
test  gave  a  positive   reaction. 

I  at  first  proposed  to  treat  the  case  with  tuberculin 
injections.  This  would,  however,  have  necessitated  the 
patient  losing  a  bed  in  a  convalescent  home. 

The  nodule  was  accordingly  excised  on  March  2:3rd. 
It  was  in  the  episcleral  tissue,  and  there  was  a  slight 
depression  of  the  sclera  beneath  it. 

I  am  indebted  to  Mr.  M.  S.  Mayou  for  the  pathological 
report,  which  is  as  follows  : 

"The  tissue  submitted  for  examination  is  covered  with 
epithelium  on  the  surface,  beneath  large  masses  of  round- 
cell  infiltration,  with  systems  of  giant-cells  and  epithelioid 
cells,  typical  of  tuberculosis.'' 

He  added  that  he  thought  it  was  of  tuberculous 
nature.  The  case  resembled  one  of  which  the  President 
showed  a  card  specimen  two  years  ago,  and  which  was 
tuberculous.      No  treatment  for  it  had  been  adopted  yet. 

{March  Uth,  1912.) 
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55.  Case  of  cycUtis,  icith  hratitis  ijunctata,  vitreous 
opacities,  and  inimennts  minute  elevations  of  the 
imi^iUarij  margin;  ?  "  r/uttate  iritis.'' 

By  N.  BisHor  Harman. 

M.  H — ,  female,  ret.  23  years,  a  cook  in  domestic 
service,  was  seen  February  1st,  1912,  on  account  of  failure 
of  tlie  left  eye;  the  defect  appeared  in  August,  1909.  The 
patient  has  felt  no  pain,  and  the  eye  has  not  been  red  at 
any  time.  The  girl  has  fair  health,  but  she  has  been  under 
treatment  for  dyspepsia  and  constipation,  and  her  teeth  are 
carious  in  places,  but  there  is  no  pyorrhoea  alveolaris.  The 
Wassermann  reaction  is  positive. 

Bight  eye:    Y.  =  ^,  Hm.  0*5,  media  and  fundus  normal. 

Left  eye  :  Pupil  movements  good  and  e(pial  to  those 
of  B.  eye. 

There  is  a  considerable  opacity  of  the  anterior  region 
of  the  vitreous,  which  reduces  the  vision  to  fingers  at  0*3 
metre,  and  prevents  a  view  of  the  fundus  being  obtained. 

With  the  corneal  loupe  a  plentiful  deposit  of  precipi- 
tates on  Descemet's  membrane  is  seen.  On  examining  the 
iris  the  free  border  is  found  to  be  studded  with  numerous 
minute  elevations  of  slightly  irregular  shape  and  of  the 
same  rich  brown  colour  as  the  rest  of  the  iris  surface. 
These  elevations  are  part  and  parcel  of  the  iris,  and  move 
quite  freely  with  it ;  there  is  not  the  slightest  indication 
of  any  tendency  to  adhere  to  the  lens.  The  elevations 
are  so  small  that  they  can  only  be  seen  with  the  Ioujdc. 
The  border  of  the  right  iris  shows  no  sign  of  any  such 
elevations ;  it  is  pei^fectly  regular  and  circular. 

The  conjunction  of  the  iridic  elevations  with  keratitis 
punctata  and  vitreous  opacities  and  the  absence  of  the 
elevations  in  the  healthy  right  eye  indicate  that  they 
are  of  pathological  origin.  The  point  at  once  arises 
whether  they  are  akin  to,  or  identical  with,  the  elevations 
observed  by  Mr.  Doyne  in  elderly  gouty  subjects  and 
called  by  him  "  guttate  iritis. ^^      The  elevations  described 
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and  figui'ed  by  him  were  few  in  number,  of  fair  size,  of 
grey  colour,  and  occurred  in  elderly  gouty  subjects.  The 
elevations  seen  in  this  case  are  numerous,  of  small  size,  of 
the  same  colour  as  the  iris,  and  occur  in  a  young  woman 
suffering  from  cyclitis. 

The  case  will  be  watched,  and  should  any  variation  be 
observed  it  will  be  reported  to  the  Society. 

The  iridic  elevations  are  now  fewer  in  number,  but 
those  that  remain  present  the  same  character.  There  are 
no  adhesions.      (May  1st.) 

{Card  s-pecimen.      March  1-i/A,  1912.) 

Mr.  W.  W.  DoYNE  said  he  did  not  recognise  all  the 
differences  mentioned  by  Mr.  Harman.  The  main 
difference  in  the  condition,  so  far  as  he  could  see  by  a 
cursory  look  at  it,  was  that  it  was  heavily  pigmented.  In 
position  and  in  size  the  case  resembled  those  which  he  had 
himself  described,  but  they  had  a  translucent  grey 
appearance.  He  believed  they  were  of  the  same  character 
as  his  own. 


56.   A  dislinctive  conjunctival  pa'pnle. 

By  H.  Herbert. 

In  the  Transactions  of  tJie  International  Congress  of 
OpMhalmologij  for  1904  I  described  a  papular  swelling 
of  the  bulbar  conjunctiva  met  with  fairly  frequently  in 
Bombay.  I  am  bringing  the  subject  forward  again  to  deal 
with  cases  seen  since  then.  I  have  rough  clinical  notes  of 
twenty-seven  cases  collected  in  two  and  a  quarter  years. 
For  convenience  in  describing  the  affections  to  students  in 
Bombay  I  named  the  swelling  ''  tropical  papide."  But  the 
title  is  not  entirely  justified.  It  was  suggested  by  regular 
occurrence  of  the  affection  in  India,  in  Madras''^  as  well 
as  in  Bombay,  by  its  non-recognition  in  temperate  climates, 
and  by  its  spontaneous  origin  and   invariable   location   on 

*  Personal  communication  from  Major  Elliot. 
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the  exposed  inter-palpebral  conjunctiva.  The  influence 
of  exposure  is  also  probably  seen  in  an  incidence  mainly 
on  males  (twenty-one  males  to  six  females),  and  in  a 
practical  limitation  to  adult  age.  None  of  the  patients 
were  under  twenty  years  of  age.  But  that  this  influence 
is  not  simply  climatic  is  shown  by  an  absence  of  regular 
seasonal  variation  in  prevalence.  And  there  is  some 
evidence  that  the  papule,  or  something  very  similar,  is  at 
times  met  with  in  Europe  (see  below). 

Solitary  and  painless,  most  often  seen  at  the  inner  side 
of  the  comiea,  the  elevation  varies  more  in  size  and  situa- 
tion than  does  a  pinguecula.  It  is  rather  prominent  and 
defined,  and  ranges  up  to  about  5  mm.  in  diameter.  The 
colour  is  commonly  pale  pink,  sometimes  almost  white, 
with  no  trace  of  pingueculous  yellow ;  paler  than  the 
immediately  surrounding  area  of  conjunctiva,  which  is 
always  injected,  but  sometimes  only  moderately  so.  The 
pallor  recalls  that  of  spring  catarrh,  being  due  to  epi- 
thelial thickening.  Whiter  points  may  often  be  seen,  due 
to  the  formation  of  small  vesicles  in  the  epithelium.  The 
surface  may,  but  more  commonly  does  not,  stain  feebly 
with  fluorescein.  Occasionally  tortuous  blood-vessels  may 
be  made  out  with  a  loupe.  One  pale  papule  had  a 
remarkable  appearance  from  a  number  of  superficial  wide 
blood-vessels,  radially  disposed.  After  excision  and  the 
nsual  fixing  and  hardening  it  presented  a  rosette  appear- 
ance, with  projecting  points  corresponding  with  the  ends 
of  the  blood-vessels  seen  clinically. 

The  nnalfected  portion*  of  the  inter-palpebral  con- 
junctiva of  both  eyes  commonly  show  some  change — either 
pingueculous  thickening  or  opacity  from  scarring.  The 
total  duration  of  the  swelling  may  be  as  little  as  two  or 
three  weeks,  but  some  of  the  larger  papules  were  said  to 
have  lasted  already  as  much  as  two  months. 

The  following  intentionally  incomplete  histological 
description  is  based  on  the  examination  of  eight  excised 
papules,  mostly  well-developed  ones. 

The  chief  features  of  the  affection  are  (1)   considerable 


PLATE  XVIII. 

Illustrates  Mr.  Herbert's  paper  on  A  Distinctive  Conjunctival 
Papule  (p.  199). 

Fig.  1. — Papule  from  Case  3.  Acid  orcein  and  polychrome  methylene 
blue.  Epithelium  in  two  layers,  three  superficial  blood-vessels  and  a 
vesicle  to  the  right.  The  dark  point  is  the  centre  of  a  small  "  cell 
nest."  Wli.  AVhite  fibi'ous  tissue.  El.  Dark,  streaky,  softened  elastic 
tissiie.     EP.  Coiled,  swollen  elastic  fibres,  coloured  bluish. 

Fig.  2. — Acid  orcein  and  polychrome.  Wh.  A  thick  plate  of  white 
fibrous  tissue  beneath  the  epithelium  at  one  end  of  a  papule.  The 
fibrous  plate  ends  abruptly,  sending  fibres  upwards  in  the  epithelium 
towards  the  surface.  Particles  of  broken-down  fibrous  tissue  in  the 
eijithelium  not  clearly  seen.  Beneath  the  fibrous  tissue  is  dark, 
softened,  elastic  tissue.  In  the  epithelium  upwards  and  to  the  left  is  a 
considerable  piece  of  this  softened  elastic  substance.  Note  the  large 
size  of  the  epithelial  cells. 
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epitliclial    proliferation,    (2)    more    oi-    less    inflammatory 
infiltration,  (3)  elastic  tissue  deg*eneration. 

Similar,  if  not  identical,  formations  have  heen  described 
by  Sgrosso*  as  an  ej)ithelial  variety  of  pinguecula,  by 
Hubnert  (two  cases)  as  pinguecula?  in  association  with 
clironic  conjunctivitis,  by  BestJ  (two  cases)  as  pinguecuho 
with  epithelial  downgrowths  and  leucocytic  infiltration. 
Probabl}'  also  two  of  Lister  and  Hancock's  "  epithelial 
plaques  "§  fall  into  this  gi-oup. 

The  fact  that  much  of  the  epithelial  increase  may  be 
due  to  great  enlargement  of  the  cells,  and  to  their  separa- 
tion by  oedema,  perhaps  helps  to  explain  the  surprisingly 
rapid  increase  and  subsidence  of  some  cases.  With  verv 
rapid  multiplication  the  cell-division  is  sometimes  incom- 
plete, as  might  be  expected,  so  that  multinuclear 
epithelial  cells  may  be  found,  well  deserving  the  title  of 
"giant-cells."  Many  of  the  cases  show  epithelial  down- 
growth  in  thick  processes. 

The  inflammatory  reaction  is  very  variable  in  deo-ree 
and  patchy  in  distribution.  Usually  there  is  more  or  less 
infiltration  with  polymorph  leucocytes,  with  swelling  and 
proliferation  of  connective-tissue  cells  and  endothelial 
cells,  frequently  giant-cell  formation,  but  rarely  plasma 
cells.  Infiltration  of  the  epithelium  frequently  leads  to 
small  vesicular  formations  in  it. 

In  the  rosette  papule  above  mentioned  there  was  no 
leucocytic  infiltration.  Beneath  the  greatly  thickened 
epithelium  there  was  a  thick  layer  of  fibrous  tissue  (Fig. 
1),  which  was  evidently,  judging  from  the  fellow  eye,  a 
pingueculous  formation.  And  this  filn-ous  plate  may  have 
served  to  confine  the  moderate  reaction  of  this  case  to  the 
epithelium.  The  only  evidence  of  sub-epithelial  activitv 
is  a  limited  collection  of   lymphocytes,   seen   in   some   sec- 

*  Attic  di  R.  Accad.  Med.-Chir.  di  Najwli,  xlix. 
t  Arch./.  Augenheilk.,  xxxvi,  1898. 
X  Klin.  Monats.f.  A.,  1900. 

§  R.  L.  0.  H.  Reports,  xv,  4  (reproduced  also  in  Parsons'  PatJwlogy 
vol.  i). 
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tions  only,  between  the  fibrous  tissue  and  the  epithelium, 
and  extending  up  into  the  latter  in  papillary  processes. 
Supporting  the  suggestion  that  the  special  features  of  this 
case  are  partly  attributable  to  the  accident  of  location 
upon  a  pre-existing  pinguecula  is  a  comparison  with 
another  less  developed  papule.  In  the  latter  a  portion 
only  of  the  elevation  shows  similar  fibrous  tissue  with 
absence  of  infiltration,  underlying  thickened  epithelium 
into  which  blood-vessels  have  grown.  In  the  remainder 
of  the  swelling,  where  the  connective  tissue  is  loose  areolar, 
there  is  considerable  leucocytic  infilti-ation,  and  the 
proliferating  epithelium  has  formed  a  broad  downgrowth. 
If  it  Avere  not  for  the  evident  relationship  with  the  defi- 
nitely inflammatory  swellings,  one  would  not  include  the 
rosette  formation  among  papules.  It  is  very  similar  to  at 
least  one  of  Lister  and  Hancock's  plaques.  In  this  case 
there  was  great  epithelial  growth,  forming  a  defined  Avhite 
elevation  Avith  minute  red  vascular  points,  following  a 
slight  injury  received  three  weeks  before.  There  were 
enlarged  blood-vessels  about  the  growth,  and  sections 
showed  large  thin-walled  blood-vessels  in  the  epithelium. 
There  was  a  moderate  amount  of  round-celled  infiltration, 
mostly  below  a  layer  of  supporting  fibrous  tissue. 

It  is  interesting  to  note,  with  a  view  to  application  in 
chronic  conjunctivitis  generally,  how  in  these  papules  the 
question  of  food  supply  for  the  proliferating  epithelium  is 
settled  by  the  formation  of  epithelial  downgrowths  where 
this  is  possible,  whereas  where  the  fiim  texture  of  the 
underlying  tissue  prevents  this,  papillary  vascular  up- 
shoots  into  the  epithelium  become  necessary.  In  the 
rosette  case  the  very  cui'ious  radial  formation  of  thin- 
walled  blood-channels  (Fig.  1)  in  the  epithelium  is  merely 
an  excess  of  the  papillai-y  development  commonly  seen  in 
chronic  conjunctivitis.  The  blood-vessels  have  grown  in 
excess  of  the  needs  of  the  epithelium  at  the  present 
possibly  regressive  stage  of  the  formation.  Lying  in  a 
layer  of  new  cells  which  have  spread  outwards  over  the 
peripheral  less  active  epithelium,  the  ends  of  some  of  the 
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vesi^els    project,    clothed    in   rounded   epithelial    sheaths, 
forming  extraordinary  short  free  villous  processes. 

Elastic  tissue  degeneration. — In  these  Indian  con- 
junctivae we  find  the  elastic  tissue  changes  which  liave  been 
described  in  pinguecuhe.  They  ai*e  by  no  means  confined 
to  the  papules,  but  may  even  be  more  noticeable  at  the 
two  ends  of  the  sections  beyond  the  limits  of  the  swellings, 
owing  to  breaking  up  and  removal  of  elastic  tissue  from 
the  centi-al  areas  by  the  inflammation  present.  It  is  un- 
certain, therefore,  Avhether  these  changes  have  any  neces- 
sary connection  with  the  papules.  The  thick  layer  of  elastic 
fibres  in  the  sub-conjunctival  tissue  of  this  part,"^  shows  the 
well-known  glassy  hyaline  hypertrophic  coils,  with  loss  of 
specific  staining  properties,  and  ultimately  a  tendency  to 
breaking  up,  fusion  and  displacement.  Immediately  super- 
ficial to  this  the  elastic  tissue  is  again  much  increased  in 
bulk,  but  stains  deeply  with  acid  orcein  and  with 
AVeigert's  stain.  This  dark  opaque  material,  in  places 
showing  a  tendency  to  crumble  into  granules,  is  so 
softened  that  it  assumes  a  streaky  irregular  distribution, 
filling  up  the  connective-tissue  spaces  (Fig.  1). 

It  is  not  surprising  that  portions  of  broken-down  elastic 
tissue  should  be  carried  by  the  lymph-stream  together 
with  leucocytes  towards  the  surface,  and  thus  into  the 
epithelium,  more  especially  in  the  cases  in  which  inflamma- 
tory infiltration  is  well  marked.  Particles,  fragments  of 
fibres  and  fused  masses,  may  be  found  in  the  epithelium, 
some  still  colouring  more  or  less  deeply  with  orcein,  others 
recognisable  as  of  elastic  origin  only  by  comparison  with 
the  more  advanced  stages  of  sub-epithelial  degeneration. 
The  advanced  hyalin  product  colours  well  and  selectively 
with  such  counter-stains  as  polychrome  methylene  blue, 
picric  acid  (in  Van  Gieson's  stain),  safranin  (useful  con- 
trast to  Weigert's  elastic  stain),  and  even  with  eosin  in 
tissue  fixed  in  corrosive  sublimate.  13ut  even  so  it  is 
impossible  to  determine  the  origin  of  all  the  doubtful  sub- 
stances seen  in  and  among  the  epithelial  cells. 
*  Prokopenko,  Archh-.f.  Ophth.,  Iv,  HK)2. 
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It  is  interesting-  to  observe  that  jvarticles  of  tlio  altered 
tissue,  some  coloured  by  orcein,  some  not,  actually 
penetrate  into  epithelial  cells  and  are  thus  disposed  of 
(Fio-.  3).  Also  there  is  evidence  that  the  foreign  material 
in  and  among  the  cells  stimulates  them  to  division.  One 
may  notice  here  and  there  the  cells  more  closely  packed 
about  elastic  remains,  and  at  some  sjDots  the  localised 
proliferation  is  sufficient  to  give  rise  to  fairly  •  well 
developed  "  cell  nests  "  or  epithelial  ''  pearls  "  (Fig.  3, 
B  and  c).  One  cannot  expect  to  find  very  Avell  developed 
peai'ls  here,  as  in  epithelioma  of  the  skin,  for  instance,  for 
there  is  no  true  horny  change  in  this  conjunctival  epi- 
thelium. Some  pearls  are  seen  without  any  elastic  con- 
tents. Evidently  if  the  local  stimulant  in  these  cases  has 
been  of  elastic  origin,  it  has  become  unrecognisable. 
Thus  it  is  impossible  to  form  any  opinion  of  the  proportion 
of  the  total  epithelial  proliferation  attributable  to  the 
stimulus  of  broken-down  tissue.  The  "  rosette  "  papule 
was  the  only  one  in  which  I  searched  entirely  in  vain  for 
any  certainly  recognisable  elastic  element  among  the 
epithelial  cells. 

These  observations  of  the  presence  of  elastic  remains  in 
and  among  e})ithelial  cells,  and  of  their  connection  with 
cell  nests,  are,  so  far  as  I  know,  new.  They  might  well 
be  tested^  as  to  their  possible  application  in  other  parts 
of  the  body. 

So  far  as  my  specimens  go,  usually  the  elastic  fibres 
appear  to  be  the  sole  source  of  the  hyalin  material  above 
dealt  with.  In  some  instances,  however,  white  fibrous 
tissue  appeal's  to  combine  with  elastic  fibres  to  form  hyalin 
"  concretions."  And  in  one  very  active  papule  Avhich  I 
have  examined  there  is  a  remarkable  finding.  There  is 
obviously  rapid  breaking  doAvn  of  a  thick  sub-epithelial 
plate    of   fibi'ous  tissue.      From  this   there  are  numerous 

*  For  this  work  Weigert's  elastic  stain  is  useless ;  also  some  si^ecimens 
of  orcein.  Over-staining  with  a  good  brand  of  orcein,  and  decolorising 
in  acid  alcohol  before  connter-staining,  gives  some  excellent  prepara- 
tions. 


PLATE    XIX. 

Illustrates  Mr.  Herbert's  paper  ou  A  Distinctive  Coujimctival 
Papule  (p.  199). 

Fig.  3. — A.  An  epithelial  cell  containing  a  degenerate  elastic  fibre 
stained  with  polychrome.  B  and  C.  Cell  nests  containing  brown  elastic 
substance  and  leucocytes  or  their  remains.  D.  An  epithelial  cell  con- 
taining elastic  tissue  and  possibly  the  remains  of  a  leucocyte.  E.  A 
large  mass  of  degenerate  elastic  tissue,  coloured  chiefly  with  eosin, 
lying  between  epithelial  cells  ;  particles  of  the  same  tissue  in  the  cells. 
One  cell  contains  small  granules  of  uncertain  nature. 


I 
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particles,  colouring-  Ijrilliantly  with  acid  fuchsin,  in  tlie 
adjacent  epithelium,  apparently  in,  as  well  as  between,  the 
cells.  Mingled  with  these  there  are  also  elastic  tissue 
frag-ments,  coloured  deeply  with  acid  orcein  (Fig.  2), 
derived  from  the  deeper  tissues. 

{March  Uth,  1912.) 

The  President  asked  if  the  condition  underwent  spon- 
taneous cure,  and  if  Mr.  Herbert  had  any  suggestions  to 
offer  as  to  the  aetiology. 

Mr.  Herbert,  in  replying,  said  that  at  one  time  he  had 
thought  the  condition  might  have  been  due  simply  to 
excessive  breaking  down  of  elastic  tissue — an  ultra- 
pingueculous  change.  But  this  had  proved  quite  an 
insufficient  explanation  of  the  affection  as  a  whole,  Avhich 
probably  was  due  to  a   micro-organism. 


57.    Operatire  treatment  of  conical  cornea. 

By  Claud  Worth. 

Moderate  deg-rees  of  progressive  myopic  astigmatism  are, 
I  believe,  less  uncommon  than  is  generally  supposed,  but 
cases  of  conical  cornea  needing  operative  treatment  are 
rare.  One's  individual  experience,  therefore,  is  too  small 
to  enable  one  to  make  very  positive  statements,  and  the 
reported  cases  in  which  the  state  of  the  refraction  ascer- 
tained by  retinoscopy  has  been  recorded  are  not  very 
numerous.  In  most  of  these  cases  there  is  a  very  high 
degree  of  myopic  astigmatism,  sometimes  15  to  20  dioptres, 
with  little  spherical  error.  Eetinoscopy  in  these  cases 
may  be  more  accurately  performed  through  the  undilated 
pupil.  When  the  pupil  is  dilated  the  irregular  refraction 
of  the  larger  area  of  cornea  is  apt  to  be  very  confusing. 
But  even  with  the  most  accurate  combination  of  lenses 
the  vision  is  usually  very  poor.  At  the  apex  of  the  cone 
there  is  what  looks  like  an  opacity.     Sometimes,  no  doubt. 
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the  cornea  is  opaque  at  the  apex,  but  in  nearly  every  case 
which  I  have  seen,  examination  with  oblique  illumination 
and  a  loupe  has  shown  that  this  appeai'ance  is  merely  a 
refraction  effect. 

The  most  commonly  employed  method  of  operating 
upon  conical  cornea  is  to  apply  the  actual  cautery  to  the 
apex  either  with  or  without  complete  perforation.  Those 
surgeons  Avho  perforate  the  cornea  say  that  the  result  of 
leaving  Descemet's  membi-ane  intact  is  to  produce  a  large 
opacity  and  small  effect  upon  the  refraction.  Those  who 
do  not  carry  the  burning  to  complete  perforation  say  that 
the  presence  for  several  days  of  a  sloughy  fistula  opening 
into  the  anterior  chamber  is  fraught  with  grave  danger  to 
the  eye.  Judging  by  two  cases  with  which  I  am 
acquainted  I  am  sure  that  it  is  not   entirely  safe  even   in 

Fig.  19. 


the  hands  of  the  most  skilful  surgeon.  In  either  case 
subsequent  iridectomy  is  usually  required. 

Though  during  the  last  six  years  I  have  been  looking 
out  for  cases  of  conical  cornea,  I  have  only  operated  in 
that  period  upon  six  eyes  in  four  patients.  But  the 
results  have  been  so  satisfactory  that  I  feel  justified  in 
bringing  the  method  to  your  notice.  One  of  the  patients 
is  now  in  South  Africa,  and  is  under  the  care  of  Dr. 
Rupert  James,  of  Johannesburg.  The  other  patients  I 
propose  to  show  on  clinical  evenings,  though  two  of 
the  operations  are  at  present  too  recent  to  allow  one  to  be 
certain  of  the  final  results. 

The  instruments  required  for  the  operation  are  a 
platinum  thermo-cautery  and  spirit  lamp,  and  a  broad 
needle  and  spatula  for  tapping  the  anterior  chamber.  I 
prefer  the  thermo-cautery  because  it  admits  of  a  much 
more  delicate  manipulation  than  the  galvano-cautery,  and 
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it  can  be  made  of  tlie  shape  one  wants.  ^lessrs.  Weiss 
have  made  me  a  platinum  cautery  witli  a  flat  surface  of 
an  elongated  oval  shape. 

The  eye  is  cocainised  and  a  drop  of  eserine  instilled. 
A  spot  is  selected  on  the  cornea,  in  the  meridian  of 
greatest  curvature,  nearly  midway  between  the  summit 
and  the  margin  of  the  cornea — but  very  slightly  nearer 
the  summit.  The  cautery  is  heated  in  the  spirit  lamp 
and  held  over  the  eye  until  it  almost  ceases  to  glow 
in  daylight.  It  is  then  applied  to  the  cornea  at  the 
selected   spot  with   its  long  axis    at    right   angles  to   the 

Fig.  20. 


UOweST    KEFRf\CTlON 


r^ERl  DIAN 
OP    HICHEST 
REFRACTION 


meridian  of  greatest  curvature.  It  should  only  be  left  in 
contact  with  the  cornea  for  an  instant;  two  or  three  appli- 
cations are  usually  required,  the  cautery  being  heated  each 
time.  One  endeavours  to  make  a  cavity  about  4  mm.  long 
and  2  mm.  wide  with  steep  edges  and  extending  nearly  down 
to  Descemet's  membrane  ;  but  very  great  care  should  be 
taken  to  avoid  opening  the  anterior  chamber.  Descemet^s 
membrane  appears  to  be  more  resistant  to  burning  than 
the  substance  of  the  cornea,  or  perhaps  the  aqueous 
protects  it  in  the  same  way  as  water  protects  a  tin  kettle. 
With  care  one  can  continue  the  cauterisation  until  the 
membrane   is   seen    bulofing-   at  the  bottom  of   the  wound. 
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Then  the  anterior  chamber  is  tapped  near  its  perijjhery 
and  the  aqueous  evacuated.  'J'he  anterior  chamber  is 
tapped  near  its  periphery  on  each  of  the  following  three 
or  four  days,  and  after  that  on  alternate  days  until  the 
ulcer  is  healed. 

The  main  points  of  the  operation  are  :  The  dangers  of 
a  communication  between  the  Avound  and  the  interior  of 
the  eye  are  avoided;  the  frequent  evacuation  of  aqueous 
promotes  rapid  healing  of  the  wound  and  greatly  increases 
the  effect  of  the  operation  ;  l)y  concentrating  the  effect 
of  the  operation  chiefly  upon  one  meridian  and  so  reduc- 
ing the  myopic  astigmatism,  one  gets  better  visual 
results  than  could  otherwise  be  ho])ed  for;  no  subsequent 
iridectomy  is  required. 

In  a  case  of  conical  cornea  without  a  hio"h  deforce  of 
astigmatism  one  might  endeavour  to  produce  a  uniform 
flattening'  of  the  cone  by  cauterising  in  two  meridians  at 
right  angles  to  each  other.  But  I  have  not  met  Avith  such 
a  case. 

The  operation  seems  so  safe  and  satisfactory  that  I 
would  not  hesitate  to  recommend  it  in  a  case  of  non- 
progressive myopic  astigmatism  of  extremely  high  degree. 

{}fa)rh  Ufh,  1912.) 

i\]r.  Ernest  Clarke  asked  whether  the  length  of  the  scar 
was  always  the  same,  or  whether  Mr.  A\  orth  altered  the 
length  of  the  scar  by  the  amount  of  curA'atiire  of  the 
meridian.  If  it  had  been  —10  instead  of  — 15,  would  he 
have  made  the  scar  smaller  ? 

Mr.  AVray  said  he  was  surprised  to  hear  Mr.  AVorth's 
statement  that  high  minus  cylinders  were  frequently 
needed  for  the  correction  of  keratoconus  astigmatism,  for 
he  had  found  a  high  plus  cylinder  was  required  in  seven 
consecutive  cases  of  conical  cornea  that  had  come  under 
his  care,  and  also  that  in  every  case  the  axis  of  the 
cylinder  ranged  between  5°  and  80°.  In  his  most  recent 
case  a  friend  who  had  very  considerable  clinical  experi- 
ence made  out  the  patient  had  in  one   meridian   4  D.   of 


Ol'EKATlVK    TREATMENT    OF    CONICAL    COKNEA.  209 

myopia.  He  pointed  out  it  was  very  unwise  to  trust  such 
a  result,  and  it  subsequently  transpired  the  patient  took  a 
—  2  sph.  with  a  -f  12  cyl.  at  30°  down  and  in,  vision  -^-g-, 
and  it  was  very  probable  that  had  atropine  been  used  tlie 
myopia  would  have  been  still  less,  or  even  non-existent. 
The  patient  had  since  been  operated  on  and  was  doing  very 
well  indeed,  and  can  see  ys  without  a  glass.  Conical 
cornea  should  be  divided  into  two  classes,  namely, 
those  with  a  completely  evoluted  cone,  and  those  in 
which  its  evolution  was  incomplete.  In  the  first  class 
thei*e  were  practically  two  operations  :  i-emoval  of  a  piece 
of  the  cornea  and  the  application  of  the  cautery.  As 
regards  the  former,  the  operation  was  attended  with  con- 
siderable risk — indeed,  some  time  ago  a  j^atient  who  had 
been  operated  on  elsewhere  came  under  his  care,  in  which 
the  eye  had  been  quite  lost.  Another  objection  to  the 
operation  was  the  fact  we  were  not  concerned  merely  to 
remove  a  piece  of  cornea,  nor  even  to  destro}^  any  part  of  its 
thickness,  but  what  we  did  want  to  do  was  to  cause  the 
formation  of  suitably  placed  cicatricial  tissue.  He  showed 
by  means  of  the  epidiascope  a  drawing  illustrating  his 
remarks,  and  stated  that  in  one  of  his  cases  vision  was  ^ 
after  removal  of  an  elliptical  piece  of  cornea,  but  the  case 
relapsed  and  became  as  bad  as  ever.  On  thinking  the 
matter  over  there  seemed  little  cause  for  sui'prise,  as 
sufficient  fibroid  tissue  was  not  produced  to  make  it 
permanent.  As  regards  the  treatment  of  incompletely 
evoluted  cases,  there  was  invariably  present  a  perfectly 
transparent  part  above  the  cone  in  which  area  the  astig- 
matism was  regular,  and  that  was  the  part  of  the  cornea 
through  which  the  patient  was  able  to  see.  The  first 
canon  of  treatment  was  to  do  no  more  than  was  necessary, 
the  second  was  to  avoid  causing  an  irregular  astigmatism 
in  the  part  above  the  cone  through  which  the  patient  was 
able  to  see  with  the  correcting  cylinder,  and  the  thii'd  was 
not  to  destroy  the  tissue  of  the  cornea  in  the  area  of  the 
cone,  but  simply  to  form  a  suitable  amount  of  cicatricial 
tissue.      Hence  he   cauterised    at   the  spot  indicated    and 
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tapered  it  off  at  each  side  and  considered  his  results  liad 
been  good.  Mr.  Worth  said  that  operation  should  not  be 
done  in  the  early  stages,  but  that,  he,  Mr.  Wray,  considered 
a  mistake.  There  was  no  excuse  for  failing  to  recognise 
conical  cornea  in  the  early  stages.  When  the  cone  was 
small  it  seemed  common-sense  to  sear  from  time  to  time 
the  lower  part  of  it  Avith  a  yiew  to  forming  cicatricial  tissue 
there  in  the  hope  it  would  arrest  or  cure  the  disease. 
Other  points  were — the  patient  should  Avear  his  glasses  for 
constant  use  and  should  not  open  his  eyes  more  widely 
than  necessary,  because  the  partially  closed  lid  supported 
the  cornea  and  kept  it  at  a  higher  temperature,  which  was 
calculated  to  improye  its  nutrition.  In  the  last  issue  of 
the  Ophthalmic  Record  were  notes  of  a  case  like  Mr. 
Worth's.  The  glasses  taken  Avere —  17  cyl.  +  32  cyl.  at 
10°.  The  more  he  saAv  of  conical  cornea  and  studied  it 
the  more  he  felt  inclined  to  operate  earlier,  especially  as 
suitably  carried  out  operations  by  means  of  the  cautery 
seemed  satisfactory  and  free  from  danger.  He  would 
advise  the  use  of  adrenalin  with  the  cocaine  when  opera- 
ting, as  the  former  retarded  the  corneal  circulation,  and  by 
keeping  the  cocaine  longer  in  loco  tended  to  preyent  the 
pain  experienced  some  time  after  the  operation. 

Sir  Anderson  Ceitchett  said  he  could  certainly  endorse 
what  Mr.  Worth  had  said  with  regard  to  the  considerable 
risk  of  attempting  to  remoA'e  an  ellipse  ;  but  there  was 
one  skilful  ophthalmic  surgeon,  Mr.  Stanford  Morton,  who 
hebelieyed  had  had  remarkable  success  with  that  method. 
He,  the  speaker,  operated  upon  four  cases  of  conical 
cornea  at  St.  Mary's  Hospital,  in  which  he  removed  an 
ellipse.  In  two  he  obtained  a  yery  good  result,  in  one  of 
the  others  there  Avas  an  extensiA'e  anterior  synechia,  and 
in  the  last  case  there  Avas  a  comparatively  small  anterior 
synechia,  but  it  Avas  folloAved  by  glaucoma,  and  the  eye 
Avas  practically  lost.  It  Avas  that  very  unsatisfactory 
result,  the  attainment  of  only  50  per  cent,  of  success, 
Avhich  led  him  to  take  to  the  galvano-cautery,  and  to 
direct  his  attention  specially  to  that  operation.      He  hoped 
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and  believed  that  the  method  which  he  liad  initiated  was 
fairly  well  known  to  members  of  the  Society,  and  so  he 
would  not  weary  tliem  by  repeating  it.  But,  thanks  to 
the  kindness  of  friends  wlio  knew  of  his  particular  interest 
in  that  special  form  of  disease^  he  supposed  that  he  now 
possessed  an  experience  in  conical  cornea  which  very  few 
others  had  had  ;  and  he  still  felt  that,  although  he  was 
keeping  an  open  mind,  as  he  hoped  he  always  should,  and 
was  ready  to  give  a  trial  to  this  operation,  yet  he  had 
achieved  such  exceptional  success  Avitli  his  own  method 
that  he  did  not  feel  inclined  to  throw  away  that  Aveapon 
which  he  had  tried  until  he  was  convinced  by  larger 
statistics  than  Mr.  Worth  had  brought  forward  that  the 
procedure  just  described  was  one  which  was  likely  to 
supersede  his  own.  He  was  glad  to  find  Mr.  "Worth  laid 
great  stress  on  the  fact  that  the  cornea  should  not  be 
perforated.  He  also  felt  that  this  non-perforation  was  a 
very  important  point,  because  there  was  a  difference  in  the 
recovery,  in  the  i-eaction,  and  in  the  amount  of  pain  which 
the  unfortunate  patient  suffered.  If  perforation  were 
done,  there  was  often  intense  pain.  He  had  generally 
found  that  with  the  three  rings  of  the  target  he  was 
able  to  accomplish  all  that  he  wanted  at  one  operation  ; 
but  it  readily  admitted  if  necessary  of  a  second  opera- 
tion at  a  later  period,  especially  if  the  cornea  Avere  not 
perforated. 

Dr.  Alexandei;  asked  how  Mr.  "Worth  explained  the 
fact  that  there  seemed  to  be  more  contraction  in  the  short 
direction  of  the  cauterising  than  in  its  length.  One 
would  think  that,  desiring  to  get  more  contraction  and 
flattening  of  the  horizontal  meridian,  he  would  make  his 
cauterising  horizontally  instead  of  A'ertically. 

Mr.  Aknold  Lawson  said  he  was  somewhat  amused  at 
the  reawakening  of  the  controversy  concerning  the  use  of 
2:)his  cylinders  or  minus  cylinders  in  conical  cornea.  He 
believed  one  could  correct  any  case  of  conical  cornea 
whichever  way  one  wished  with  either  a  plus  or  a  minus; 
thev  came  out  much  the  same.      He  had  tried  it  over  and 
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over  again.  With  regard  to  Mr.  Worth's  operation,  he 
had  no  wish  to  be  hypercritical,  but  he  did  not  gather 
where  it  differed,  except  in  the  position  of  his  cautery,  as 
compared  with  the  other  cauteries  where  one  did  not 
perforate  the  cornea.  He  had  always  taken  it  that  one 
should  go  at  right  angles  to  the  meridian  of  highest 
refraction,  and  he  had  always  done  so  himself.  And  he 
had  always  attempted  to  place  the  line  of  the  cautery 
rather  below  the  apex  rather  than  at  the  side.  He  did 
not  know  that  it  made  much  difference.  He  had  always 
maintained  that  the  cornea  should  be  perforated,  and  that 
there  was  not  much  risk  in  doing  so.  He  had  had  two 
cases  in  which  the  anterior  chamber  had  leaked.  One  of 
them  leaked  for  six  weeks  afterwards,  but  the  eye  ulti- 
mately made  a  very  good  recovery.  He  did  not  say  that 
that  was  not  a  most  undesirable  thing,  but  he  thought  the 
danger  from  it  was  much  exaggerated.  He  had  perfo- 
rated the  cornea  in  treating  conical  cornea  seven  or  eight 
times,  but  he  had  not  seen  a  bad  result  except  in  one  case, 
though  that  was  sufficient  to  make  one  dubious  about 
doing  it  again,  because  the  eye  had  glaucoma,  which  was 
no  doubt  due  to  the  long-leaking  anterior  chamber,  and 
the  angle  got  closed  so  long  that  there  was  irritation,  and 
he  had  to  do  glaucoma  iridectomy  afterwards.  The 
patient  did  well  after  that,  and  was  now,  he  believed, 
quite  well.  He  had  never  seen  injury  to  the  eye  itself 
from  the  procedure,  and  had  never  had  any  sloughing 
after  cauterisation  in  any  case. 

Mr.  Harrison  Butler  (Coventry)  said  his  experience  of 
conical  cornea  had  been  small,  as  he  had  had  only  two 
cases.  One  of  his  teachers  said  that  it  was  no  good 
doing  it  unless  one  perforated  the  cornea,  so  in  his  first 
case  he  did  that,  and  the  eye  leaked  for  considerabh' 
over  a  month,  and  gave  him  much  anxiety,  as  the  patient 
had  to  be  kept  in  bed  for  that  month,  and  had  a  bad  time. 
But  the  case  ultimately  did  well.  In  the  next  case  he  did 
not  perforate,  and  he  hoped  he  would  not  do  it  again. 
Both     the     cases    he    operated    upon    by    Sir    Anderson 
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Critchett's  method  did  very  well  and  had  good  vision. 
With  regard  to  the  development  of  glaucoma  in  a  leaking 
eye,  he  had  a  case  of  cataract;  there  was  nothing  wrong 
with  the  operation,  but  there  Avas  no  reaction  ;  the  eye 
remained  rather  paler  than  one  wished,  and  it  leaked  for 
six  weeks.  It  ultimately  healed,  and  as  soon  as  leaking 
stopped  the  patient  got  glaucoma.  He  did  not  do  any- 
thing for  it,  and  in  two  or  three  days  it  got  well.  He 
therefore  took  it  that  when  an  eye  had  been  leaking  for 
some  time  it  had  got  into  the  habit  of  enjoying  low 
tension,  and  when  that  leaking  suddenly  stopped  it 
required  some  time  in  order  to  readjust  itself  to  the 
normal  tension.  And  in  some  of  these  cases  if  one  did 
nut  immediately  operate,  but  hung  on  with  eseriue  and 
other  methods,  it  would  not  be  necessary  to  operate  at  all. 

Mr.  Worth,  in  reply,  said  he  thought  it  likely  that 
Avith  further  experience  one  might  be  able  to  regulate  the 
effect  by  the  size  of  the  scar,  but  he  had  not  yet  attempted 
to  do  so.  With  regard  to  the  question  of  plus  cylinders 
versus  minus  c^^linders,  his  experience  did  not  coincide 
with  Mr.  Wray'.s.  One  could  of  course,  if  one  preferred 
it,  correct  such  a  case  as  he  had  mentioned  with  a  strong 
minus  spherical  lens  combined  with  a  big  plus  cylindrical 
lens.  With  regard  to  the  early  recognition  of  these  cases, 
it  was  possible  to  overlook  very  early  cases,  but  he 
believed  he  recognised  most  of  them.  But  he  would  not 
be  inclined  to  operate  very  early,  unless  he  saw  that  the 
condition  was  definitely  increasing.  Sir  Anderson 
Critchett's  criticism  would  have  great  weight  owing  to 
that  gentleman's  unique  experience  of  these  cases,  but  he 
believed  the  operation  described  would  be  found  extremely 
valuable.  In  answer  to  Mr.  Arnold  Lawson,  the  point  of 
the  operation  he  had  described  was,  that  he  made  the 
scar  well  aAvay  from  the  apex  with  the  idea  of  dragging 
the  bulging  part  to  one  side,  and  no  subsequent  iridectomy 
was  required  ;  the  main  thing  was  doing  frequent  para- 
centeses— a  paracentesis  immediately  after  the  operation, 
another  on  each  of  the  following  three  or  four  mornings, 
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after  that  every  alternate  day.  It  certainly  made  the 
ulcer  heal  more  quickly.  He  "vvas  certain  it  also  consider- 
ably increased  the  effect.  With  regard  to  the  reason 
more  contraction  took  place  in  the  width  than  in  the 
length,  that  was  pretty  obviously  because  it  fell  together 
when  the  eye  was  frequently  tapped. 


58.   A  neiv  cell  proliferanf . 
By  W.  H.  Brailey. 

The  drug  to  Avhich  I  wish  to  draw  your  attention  to- 
night is  allantoin.  I  chose,  however,  the  title,  "A  New 
Cell  Proliferant,'^  as  it  is  under  that,  or  some  similar  title, 
that  the  same  drug  has  been  referred  to  recently  in  the 
Britisli  Medical  Journal  and  elsewhere  by  various  authors, 
including  Dr.  C.  Macalister,  of  Liverpool,  Avho  has  aroused 
interest  in  the  substance  and  kindly  provided  me  with  a 
supply. 

On  reading  these  articles  it  appeared  to  me  that,  if  the 
claims  were  well  founded  and  that  we  really  had  a  drug 
which  Avould  cause,  or  stimulate,  cell  proliferation,  it 
would,  in  all  probability,  be  of  use  in  ophthalmology. 
There  are  many  substances  already  known  which  have  a 
stimulating  effect  on  cell  reproduction;  most  of  these 
contain  the  amide  chemical  group  (XHo),  either  as  amines, 
amides,  or  amido-acids ;  allantoin,  too,  belongs  to  this 
category.  We  must  not  forget  that  the  products  of  cell 
death  have  this  action,  but  they  too,  probably  contain  this 
group,  which  may  also  be  the  explanation  of  the  fact 
that  many  irritants  cause  cell  proliferation,  doing  so 
indirectly  by  killing  some  of  the  cells  and  setting  free  the 
products  of  cell  death.  The  common  comfrey  is  the  main 
source  of  allantoin,  as  it  contains  as  much  as  '8  per  cent. 
It  is  a  definite  chemical  compound  with  the  formula  Cj^H^ 
N^Og,  and  can  be  obtained  synthetically  by  the  oxidation 
of  uric  acid  CgH^N^Og. 
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It  is  a  crystalline  substance^  melting  with  decomposition 
at  226  C,  slightly  soluble  in  cold  water  "6  per  cent.,  but 
much  more  freely  in  hot;  it  can  be  boiled  for  a  short  time 
without  decomposition.  In  my  experiments,  both  bacterio- 
logical and  clinical,  I  have  used  a  saturated  solution, 
sterilised  by  boiling. 

In  order  to  put  the  subject  on  a  scientific  basis,  I  first 
made  some  bacteriological  experiments  and  have  had  the 
advantage  of  the  assistance  of  Dr.  H.  M.  Gait,  who  is  an 
expert  in  the  subject. 

I  must  begin  by  admitting  that  allantoin  is  not  a  ger- 
micide ;  I  do  this  at  once  in  the  hope  of  disarming  that 
criticism  which  calls  all  such  drugs  useless  as  local  appli- 
cations, and  Avhicli,  in  spite  of  favourable  clinical  evidence, 
has  belittled  such  drugs  as  argyrol  simply  because  it  is 
not  a  strong  antiseptic.  Allantoin,  then,  is  not  only  not 
a  germicide,  but  I  consider  that  it  actually  slightly  en- 
courages the  growth  of  micro-organisms. 

In  the  experiments  two  classes  of  organisms  were 
employed,  a  strongly  resistant  one,  Staphylococcus  aureus, 
and  the  more  feebly  resistant  Bacillus  typhosus ;  in  each 
case  there  was  a  copious  growth,  in  spite  of  the  presence 
of  a  saturated  solution  of  allantoin. 

My  experiments  took  me  further  than  this.  I  took  some 
sterile  broth,  infected  it,  and  poured  some,  after  thorough 
mixing,  into  two  similar  tubes,  one  containing  a  few  c.c.  of 
sterile  water,  the  other  containing  the  same  amount  of 
water  in  which  some  allantoin  had  been  dissolved  and 
allow^ed  to  cool,  after  thorough  sterilisation  by  boiling  ; 
this  was  repeated  with  several  different  micro-organisms, 
and  in  each  case  growth  could  be  recognised  first  in  the 
tubes  containing  the  allantoin.  Of  coui'se  there  is  much 
difficulty  in  making  accurate  quantitative  experiments  of 
this  nature,  but  I  think  my  conclusions  are  correct. 

Other  observers  have  tested  its  power  of  encouraging- 
cell-growth,  and  are  of  the  opinion  that  it  does  possess 
this  property,  and  I  see  no  reason  to  doubt  the  accuracy 
of   their   results,    particularly   as   they   are   confirmed   by 
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clinical  experience^  to  which  I  now  wish  to  draw  your 
attention. 

Gruided  by  these  bacteriological  results,  I  have  not,  so 
far,  considered  it  justifiable  to  ti*y  it  on  any  acute  infec- 
tious cases,  but  I  have  had  favourable  results  in  others,  a 
few  of  which  I  might  mention. 

Mrs.  B —  had  a  small  yellowish  corneal  ulcer.  I  lightly 
cauterised  it  and  told  her  to  have  some  carious  teeth 
removed,  besides  giving  her  various  local  applications. 
She  was  over  seventy  years  old,  and  the  ulcer  slowly  but 
steadily  spread  superficially.  Though  there  was  vei'y  little 
discharge  and  a  bacteriological  examination  was  negative 
I  ordered  her  several  injections  of  a  mixed  staphylococcic 
vaccine,  but  without  any  benefit.  I  then  commenced  the 
use  of  the  allantoin  drops  three  times  a  day.  Diminution 
of  pain  and  improvement  soon  commenced  and  steadily 
continued;  at  the  end  of  a  week  she  ran  out  of  the  drops 
and  the  eye  commenced  to  be  red  and  painful  at  once, 
but  relief  occurred  as  soon  as  she  started  the  drops  again. 
I  confirmed  this  by  leaving  them  off  for  a  day  later,  when 
the  same  thing  took  place  ;  at  the  end  of  three  weeks  she 
was  practically  cured. 

Another  interesting  case  is  that  of  a  man  whom  I  first 
saw  in  1908.  He  had  a  very  chronic  type  of  corneal 
ulcei'ation  which  was  quite  superficial,  with  some  anaes- 
thesia; this  resisted  all  the  usual  treatment.  I  had  a  con- 
sultation Avitli  the  late  Mr.  Gunn,  who  advised  a  peritomy 
and  the  use  of  hemisine,  saying  that  it  might  be  associated 
with  a  gouty  eczema  from  which  the  patient  Avas  suffering. 
This  was  of  no  avail,  so  I  have  recently  tried  allantoin 
and  have  hopes  of  causing  some  permanent  improvement. 

I  have  also  ordered  it  in  addition  to  the  usual  treat- 
ment in  one  case  of  herpetic  ulceration  and  in  two  of 
insterstitial  keratitis,  all  of  which  appear  to  have  bene- 
fited. If  these  latter  have  improved  owing  to  the  allan- 
toin, it  must  be  explained  by  the  cornea  having  received 
some  extra  nourishment  or  some  inducement  to  assimilate 
nourishment  from  elsewhere. 
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In  conclusion,  I  may  say  that  allantoin  is  well  worth 
trying  in  all  cases  of  long-standing  corneal  ulceration, 
keratitis,  and  ])ossibly  scleritis,  and  may  cause  improve- 
ment in  cases  which  have  previously  seemed  hopeless. 

\March  14/ A,  1912.) 


59.    Relief  of  tension  in    chronic    glaucoma  ;    iveJiminary 
rei^ort  on  a  neic  operation. 

By  Arthur  Zorab. 

Mr.  President  and  Gextle3ien, — The  recent  activity  in 
this  field  is  sujfficient  indication  that  existing  methods  of 
relieving  increased  tension  in  chronic  glancoma  are  not 
quite  satisfactory.  At  the  present  moment  surgeons  are 
practising  three  alternative  procedures,  viz.  iridectomy, 
sclerotomy,  and  sclerectomy,  or,  as  it  is  more  generally 
called,  trephining.  The  two  latter  are  of  more  recent 
date,  and  there  was  a  very  full  discussion  on  them  at  the 
Birmingham  Congress  of  the  British  Medical  Association 
last  year.  It  would,  therefore,  appear  rather  unnecessary 
to  bring  forward  yet  another  operation.  I  hope,  however, 
that  you  will  Avithhold  judgment  on  this  point  till  I  have 
said  Avhat  little  I  have  to  bring  to  your  notice. 

The  treatment  generally  of  glaucoma  is,  as  far  as  I  am 
aware,  directed  solely  towards  bringing  a  raised  tension 
down  to  normal,  and,  if  possible,  keeping  it  there. 
Broadly  speaking  the  methods  are  (1)  general  treat- 
ment, e.  g.  keeping  the  blood-pressure  low,  and  (2)  local 
treatment.  The  latter  consists  chiefl}-  of  the  use  of 
myotics,  and  finally,  operative  interference.  AVhatever 
may  be  one's  theories  or  views  as  to  the  cause  of  glaucoma, 
as  to  the  histological  and  pathological  changes  that  take 
place,  there  appears  to  be  a  wondrous  unanimity  as 
regards  the  treatment  sm*gically.  All  attempts  to  cope 
with  the  disease  are  directed  towards  drainino-  the  interior 
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of  the  globe,  the  only  difference  of  opinion  being  as  to 
the  best  method  of  doing  so.  Some  prefer  to  drain  the 
anterior  chamber  and  some  to  drain  the  posterior,  in 
each  case  the  outlet  being  into  the  subconjunctival  space. 
In  the  case  of  iridectomy  we  have  the  added  advantage 
of  drainage  into  the  iris  veins  through  the  cut  edges,  as 
well  as  the  widening  of  the  angle.  I  only  mention  these 
matters  to  clear  one  point  in  particular — that  my  procedure 
is  not  any  better  or  worse  in  principle  than  other 
methods. 

Mr.  Thomson  Henderson's  work  on  the  subject  has 
raised  so  many  questions  in  my  mind  that  at  present  I 
wish  to  claim  only  this  for  my  method — it  reduces  raised 
tension  and  keeps  it  normal ;  it  gives  good  promise  of 
doing  so  permanently  ;  it  is  very  simple  ;  and,  lastly,  it 
should  pi'ove  free  from  undesirable  side-effects.  AVhether 
the  pei'manent  reduction  of  tension  in  the  way  I  am 
about  to  describe  will  produce  the  effects  Mr.  Thomson 
Henderson  forecasts  is  a  point  for  the  future  to  decide, 
and  I  may  hei*e  suggest  that  experimental  work  on 
animals  would  help  to  settle  the  point  quickly.  As  this 
is  only  a  preliminary  report,  I  trust  any  shortcomings  in 
the  notes  of  the  cases  will  be  forgiven.  From  the  point 
of  view  of  making  this  a  less  unworthy  contribution,  it 
would  perhaps  have  been  wiser  to  wait  some  considerable 
time  longer.  But  having  satisfied  myself  that  the  opera- 
tion offers  substantial  advantages,  it  appeared  to  me  I 
could  not  lay  it  before  you  too  soon. 

Should  the  process  commend  itself  to  you,  you  could 
give  it  a  trial  on  the  much  larger  amount  of  material  at 
your  command,  and  so  its  advantages  and  shortcomings 
would  be  more  quickly  established  than  had  I  continued 
to  practise  it  alone. 

Put  briefly,  I  drain  the  anteiior  chamber  into  the  sub- 
conjunctival space  by  means  of  a  silk  thread.  Several 
ways  of  doing  this  will  occur  to  your  mind,  for  the  process 
is  open  to  numerous  modifications.  Originally  I  passed  a 
needle  threaded  with  the   silk  subconjunctivally  into  the 
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chamber  and  out  again  subconjiinctivally  and  cut  tlie 
silk  short  at  both  ends.  Now  I  prefer  to  raise  a  large  flap 
of  conjunctiva,  do  a  paracentesis  througii  the  angle  under 
the  flap,  and  introduce  a  bend  of  silk.  The  conjunctival  flap 
is  then  secured  Avitli  a  stitch  or  two  as  may  be  necessary. 
Cocaine  anaesthesia  is  sufficient,  and  I  generally  have  a 
drop  or  two  of  eserine  as  well  to  insure  a  small  pupil. 
The  drainage  is  very  free  for  the  first  day  or  two,  but  the 
anterior  chamber  re-forms  Avell  and  the  presence  of  the 
silk  is  unnoticed  by  the  patient,  I  am  not  entering  into 
details  here,  but  shall  be  pleased  to  give  them  to  anyone. 
They  are  not  very  important,  as  the  main  point  is  to  see 
that  the  silk  sti'etches  from  the  interior  of  the  chamber  to 
the  subconjunctival  space.  Every  sui-geon  will  find  his 
own  way  of  getting  it  there. 

There  are,  however,  one  or  two  points  which  I  have 
learned  from  my  short  experience  which  might  be  useful. 
Sepsis  is,  of  course,  the  great  danger,  but  it  is  no  greater 
in  this  than  in  any  other  operation  where  the  eye  is  opened. 
The  silk  must  of  course  be  sterile.  I  generally  use  a 
piece  about  half  an  inch  long.  This  is  doubled,  the  bend 
of  the  loop  being  put  into  the  chamber,  so  as  to  avoid 
any  loose  strands  from  the  cut  ends  causing  trouble  inside 
the  eye.  Tears  in  the  conjunctiva  are  to  be  most  carefully 
guarded  against,  and  ever\^  precaution  should  be  taken  to 
see  that  the  ends  of  the  bight  of  silk  are  entirely  covered 
by  conjunctiva.  If  any  part  of  the  silk  is  exposed,  or  if 
any  part  of  the  silk  pass  through  the  substance  of  the 
conjunctiva,  trouble  is  sure  to  follow.  A  path  is  left  open 
for  the  introduction  of  sepsis  in  the  first  case ;  in  the 
second  the  silk  will  cut  out  and  become  exposed.  All 
these  points  are  mentioned  in  the  notes  of  the  cases,  and 
if  you  avoid  sepsis  and  keep  the  ends  of  the  silk  covered 
you  will  do  no  harm.  If  you  find  at  the  end  of  a  few 
days  that  the  silk  is  exposed,  that  there  is  evidence 
of  sepsis,  the  eye  being  red  and  uncomfortable,  the  silk 
can  easily  be  withdrawn,  when  things  generally  quiet 
down. 
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Please  remember  that  I  am  speaking  from  a  very  sliort 
series  of  cases — half  a  dozen  or  so — and  that  the  oldest 
case  dates  back  but  six  or  seven  months.  I  am  giving 
the  process  a  trial.  In  my  opinion  it  promises  to  fulfil  its 
purpose — the  permanent  lowering  of  raised  tension — and 
care  and  experience  should  enable  us  to  avoid  troubles  on 
the  way. 

There  can  be  no  question,  I  think,  that  the  drainage  in 
these  cases  should  prove  more  lasting  than  through 
filtering  cicatrices  or  iris  stumps.  The  results  of  lym- 
phangioplasty  in  other  parts  of  the  body  are  a  sufficient 
basis  for  this  assumption. 

I  will  not  detain  you  by  reading  the  notes  of  the  cases 
in  full  which  I  have  here,  but  shall  give  you  just  a  short 
resume.  I  have  operated  on  eig'ht  eyes  in  six  persons. 
Four  operations  were  perfectly  successful,  by  which  I  mean 
the  silk  was  successfuU}'  inserted,  tension  was  reduced  and 
has  remained  natural,  vision  was  not  made  Avorse,  and  the 
patient  has  suffered  no  discomfort  in  the  eye  operated  on. 
Out  of  the  four  remaining  eyes  operated  C)n,  in  three  cases 
the  silk  had  to  be  withdrawn,  and  as  the  tension  had  not 
recurred  nothing  further  has  been  done.  In  the  fourth 
of  these  cases,  the  silk  having  been  withdrawn,  tension 
recurred,  and  since  the  second  operation  there  has  been 
nothing  to  find  fault  with.  In  all  four  cases  in  which  the 
silk  had  to  be  withdrawn  the  cause  was  the  same — 
exposure  of  one  end  of  the  silk  due  to  either  tearing  of 
the  conjunctiva  at  the  operation,  or  to  the  silk  originally 
having  been  passed  through  the  substance  of  the  conjunc- 
tiva for  a  short  distance  and  cut  its  way  out  later^ — clearly 
avoidable  causes.  So  far  I  have  confined  this  method  to 
cases  of  chronic  glaucoma,  as  iridectomy  answers  Avell  in 
acute  cases.  But  as  soon  as  a  Avider  knowledge  has 
established  its  value — as  I  believe  it  will — I  shall  of  course 
treat  acute  cases  similarly. 

That,  gentlemen,  is  all.  I  must  here  express  my 
indebtedness  to  Mr.  Bullar  for  much  valuable  advice  and 
also  for  the  actual  modification   of  the  operation  which   I 
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practise  now ;  and  to  Mr.  Robertson,  house-surgeon  at 
the  Free  Eye  Hospital,  Soutliampton,  for  compiling  notes 
of  the  cases  from  the  Hospital  registers. 

Case  of  George  vS — ,  fet.  68  years.  Admitted  to  Out- 
patients' June  30th,  1911. 

Complaint. — Can  scarcely  see  anything  with  right  eye, 
and  has  some  pains  in  it. 


Ohjedive  examination. — Right  eye  :  Eye  quiet.  Pupil 
reacts  consensually,  but  not  directly  to  light  stimulation. 
Disc  deeply  cupped.  Tension,  +  2.  R.V.,  hand-move- 
ments doubtful.  Light-perception  and  projection.  Equals 
absolute  glaucoma,  optic  atrophy. 

Left  eye  :  Eye  quiet ;  disc  deeply  cupped.  Tension  +  . 
Attacks  of  pain  in  it.  L.A'.,  f.  Equals  chronic  simple 
glaucoma. 

Advised  operation. 

Operation  performed  on  right  eye  July  3rd.       Reaction 
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to  operation  not   severe.      Discharged  July  17th.      Right 
eye  quiet. 

August  8th. — Right  eye  quite  quiet.  Small  leash  of 
conjunctival  vessels  along  the  tree  ends  of  the  silk.  No 
oedema  of  conjunctiva.-  'J'ension  of  right  equals  that  of 
left.  Vision  not  improved.  V.  L.  =  0.  Disc  cupped. 
Has  had  occasional  attacks  of  discomfort  in  b<jth  eyes. 

September  22nd. — Both  eyes  have  been  painful  occasion- 
ally.     Right  tension  normal.      L.  V.  ^.      V.  F.  full. 

October  20th. — V.  R.,  same  as  before  operation,  i.  e. 
small  amount  of  light  in  it  or  light-perception.  States 
has  pricking  sensation  in  it,  but  not  the  pain  that  he 
previously  complained  of.  These  pricking  sensations  only 
last  a  few  minutes. 

Objective. — Tension  of  right  eye  is  rather  lower  than 
that  of  the  left  if  anything,  but  both  practically  normal 
tension.  The  silk  thread  lies  quite  clear  in  the  anterior 
chamber,  and  the  eye  is  perfectly  quiet.  Aqueous  clear. 
The  ends  of  the  thread  can  be  seen,  and  round  each  end 
there  is  slight  subconjunctival  swelling  of  aqueous  being 
drained  by  the  thread. 

L.  y.  =  I  c  +  2-5  sph.;  J.  1.  R.  V.  =  hand-move- 
ments. 

November  10th. — Patient  sa3's  he  thinks  "  light  in  right 
eye  remains  the  same.^'  On  testing,  though  he  cannot 
count  fingers,  he  can  see  them  separately,  especially  if  the 
hand  be  held  to  his  temporal  side.  He  can  reach  out  his 
hand  and  touch  each  finger  that  he  sees.  Tension 
remains  natural.  The  loop  of  silk  is  clearly  visible,  and 
the  oedema  of  conjunctiva  over  its  extremities  still  persists. 
The  pupil  reacts  consensually,  but  not  directly. 

L.  v.,  ^,  full  field.  Cupped  disc.  Tension  higher  than 
the  right. 

Case  of  Henry  T — ,  tet.  62  years. 

August  8th,  1911. — Complaint. — "Cannot  see  things 
close  to  him." 

Right  eye  :  Quiet ;  tension  +  1  ;  disc  deeply  cupped. 
Vision  -j-^. 
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Left  eye  :  Quiet ;  tension  +  1  ;  disc  deeply  cupped. 
Vision,  3%.     Inability  to  distinguish  any  colours. 

Urine  :  1021,  no  albumen,  no  sugar. 

Admitted  August  19tli.  Operation  done  on  August 
21st.  Left  eye  :  Looped  thread  inserted  under  conjunc- 
tiva, 6  mm.  from  corneo-scleral  limbus,  into  A.C.  in  front 


of  iris,  out  at  similar  point  on  other  side  of  cornea  under 
conjunctiva. 

August  23rd. — One  end  of  the  silk  thread  became 
uncovered  with  conjunctiva  owing  to  retraction  of  the 
conjunctiva  in  the  healing  process.  From  the  danger  of 
sepsis  entering  the  now  open  path  along  the  silk  thread 
into  the  aqueous  of  the  A.C,  the  thread  was  pulled  out 
completely  from  the  uncovered  end. 

August  30th.— R.  E.  :  A  single  thread  introduced 
through  the  cornea  into  A.C,  out  through  the  corneo- 
scleral junction  under   the   conjunctiva.        The    A.C    was 
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thus  drained  by  one  outlet  under  the  conjunctiva  instead 
of  two  as  in  previous  operation,  wlien  tlie  thread  was 
curved  in  a  loop. 

September  6th. — Patient  discharged  ;  eye  quiet.  Ten- 
sion of  left  distinctly  less  than  before. 

February  13th,  1912.— Patent  has  not  returned  for 
further  examination. 


Case  of  Richard  P — ,  a?t.  51  years,  boilermaker. 

Previous  history. — 1903  :  Small  imbedded  F.B.  removed 
from  right  cornea. 

March  24th,  1911. — Had  to  leave  his  Avork  because  sight 
failing.  R.  Y.  =  no  L.  perception.  Lens  clear,  disc  very 
white.      Left  cornea,  iris  clear. 

L.  tension  +.  Sees  rainbows  round  lights.  Diagnosed 
as  chronic  glaucoma. 

March  30th. — Iridectomy  done  on  left  eye  by  Mr. 
Bullar.      Healed  quietly. 
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April  lOth. — Discharged. 

^•^-      ~7 — ^  =  Y^.    Ordered  for  distance o 


Reversible. 
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+ 

4  -^ 

20 

Fig.  24. 
LEFT 

April  24tli. — Left  eye  quiet. 

June  28tli. — Thought  he  could  see  •with   his  ri^ht  eve 

this  morning. 

R.  _     ,  0  L.  and  D.  practieallv  none. 

V.=  —  c  glasses  -.  ^ 

L.     ^  -i^J.  4. 

November  8th. — Both  eyes   are  painful  now  and  then. 

The  pain  is  of  a  darting  nature,  and  lasts  for  a  few  hours. 

No  vomiting. 


226  RELIEF    OP    TENSION    IN    CHRONIC    GLAUCOMA. 

V.R.,  no  light  perception  ;  L.,  c  glasses,  -^.  L.  tension 
+  .  L.  shows  synchysis  scintillans  in  vitreous.  L.  visual 
field  much  reduced  (see  chart). 

November  9th. — Operation  (by  Mr.  Bullar). 

Double  black  silk  thread  introduced  from  under  con- 
junctiva into  anterior  chamber,  and  out  again  under 
conjunctiva  on  left  side  of  left  eye.         Tension  reduced. 

November  10th. — Left  eye  quiet. 

November  12th. — Some  pain  in  eye  and  conjunctivitis. 
(Gutt.  zinci  sulph.  gr.  ij  ad  3j  t.d.s.) 

November  19th. — Discharged.  Left  eye  quiet,  and 
thread  draining  well. 

November  22nd. — Left  eye  injected.  Thread  remains 
covered,  but  he  feels  its  upper  end  prick  his  upper  lid. 
Y.L.  c  glasses  -^-j. 

November  27th. — "  Had  terrible  pain  in  the  left  eye,  and 
no  sleep  for  three  days.^'  Left  eye  very  injected,  and 
lower  end  of  thread  uncovered  by  conjunctiva.  Yellowish 
lymph  along  the  line  of  the  thread  on  the  iris  in  the 
anterior  chamber.  Thread  pulled  out  of  A.C.,  and  patient 
admitted.  Left  eye  fomented,  and  gutt  atrop.  and 
cocaine  put  in  t.d.s.      Eye  quietened  gradually. 

December  8th. — Discharged.  Eye  quiet,  but  without 
silk  drain.  Yellowish  line  left  on  the  iris  in  the  line  of 
the  previous  thread. 

December  22nd. — Left  tension  increased  again  gradually. 
Grutt.  eserine  used. 

December  29tli. — Readmitted. 

January  1st,  1912. — Operation.  Flap  of  conjunctiva 
raised  to  the  left  side  of  the  left  corner  of  a  semi- 
circular shape.  Anterior  chamber  incised  with  keratome 
under  the  flap.  A  small  loop  of  white  silk  thread 
thoroughly  sterilised  introduced  into  A.C.  with  U-shaped 
bend  of  the  loop  in  A.C.  resting  on  the  iris,  and  the  free 
ends  resting  on  subconjunctival  tissue  exposed  by  the  flap. 
Flap  of  conjunctiva  sutured  over  it  with  stitch  of  silk. 
Healed  aseptically.      Tension  much  reduced. 

January  12th. — Discharged. 
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January  19th. — Left  tension  low.  Eye  doesn't  pain. 
V.L.  2^  c  glasses. 

February  2nd. — Left  tension  low;  no  real  pain  like  that 
which  he  used  to  have  in  his  eye^  but  feels  as  if  something 
in  his  eye.  Where  the  thread  drains  there  is  a  raised  area 
of  conjunctiva  corresponding  to  the  flap  of  conjunctiva 
Avhich    was  raised  at  the    operation.      He    probably    feels 


this  rubbing  his  upper  lid.  Thinks  left  eye  is  a  little 
brio-hter.      Eight  eye  pains  him.      Y.L.  -^-g-  c  glasses. 

February  5th. — Field  of  vision  increased,  vide  Fig.  25. 

Case  of  Mrs.  Charlotte  F— . 

Previous  history. — February,  1909. — '^Vision  has  been 
failing,  and  for  many  months  has  had  pains  in  the  fore- 
head, especially  on  left  side.  Sometimes  pain  very  bad, 
vomiting  occasionally.  Sees  sparks,  and  lamplight  blurred 
at  times."  Y. :  E.  f.^  vix  c  +  1  sph.  +  1  ax.  cyl.  f ;  L.  /^ . 
No  diminution  in  either  field  of  vision.      Tension  slightly 
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+  in  left.  Both  discs  slightly  cupped,  left  greyish.  A.  C. 
shallow.  Knee-jerks  exaggerated.  Gutt.  eserine  (gr.  ^ 
to  3j)  h.d.  both  eyes.  J.  1  comfortably  with  the  right 
eye  c  +  4*5. 

June  25th. — Left  pupil  larger  than  the  right,  and  does 
not   react   well   to  light.      T.  fuller    in    L.    than    R.      L. 

-  +   1 
disc  deeply  cupped.     V.:  R.  c        ,       ,        «  ...    x    ^ 

^  ^      ^  ^  +  1  C3'l.  ->  ^  ni;  L.  fingers. 

December    3rd. — Been    Avithout    drops.      Left,    T.  +  ; 

+   1 
R.,T.n.  \  . :  R.  c  - — e      1      -IT     «••    Rep.  gutt.  eserin. 

March  4th,  1910. — No  worse  ;  both  eyes  ache.      V.  :  R. 

c Q         L.  fingers.      Left   pupil  larger.      Rep.  gutt. 

+    1         9    Vj 

eserine. 

October  7th. — R.  disc  slightly  cupped   up    and    in  ;    L. 

disc  deeply  cupped  and  atrophied.  "  Pain  in  L.  eye.^'  Gutt. 

eserine  gr.  ^. 

+  2        .       +  4-5 
December    2nd.— V.  :    R.   =   -J^r  c         ^       |J  o ^ 

J.  1.  L.  0.  Gutt.  eserine  gr.  \  once  a  day;  ordered  +  2  D. 
sph.  for  distance. 

March  3rd,  1911.— T.  of  R.  normal.  L.  T.  +.  V. :  R. 
c  glasses  -|  ;  L.  0.    Both  pupils   contracted. 

March  10th. — In  statu  quo.  V. :  R.  f  c  glasses.  F. 
of  V.  normal  by  rough  test. 

April  18th. — R.  eye  been  paining  a  little.  V.  :  R.  |  c 
glasses.  Slight  conjunctivitis  of  R.  F.  of  V.  is  normal 
by  rough  test.  Gutt.  eserine  gr.  i  once  a  day.   Gutt.  Zn  SO^. 

June  13th. — V.  :  R.  |^  c  glasses.  F.  V.  normal  by 
rough  test,  slight  redness  and  lacrimation. 

October  4th.— v.:  R.  3% ;  f  c  ^-^^   T.  n;  L.  no  P.  L. 

T.  +  +.  Pain  much  as  before.  Street  lamps  look 
stellate,  no  coloured  rings ;  pain  across  both  brows,  espe- 
cially L.  Annular  cupping  of  R.  disc;  vessels  not  much 
bent,  nasal  field  somewhat  limited. 
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October  17th.— Admitted.    Right  field  (see  chart). 

October  24th.— Operation  (by  Mr.  Zorab).  White  silk 
thread  introduced  under  conjunctiva  close  to  limbus  on 
one  side  of  K.  cornea,  tlirough  corneo-scleral  angle  into 
A.C.,  and  out  by  corneo-scleral  angle  under  conjunctiva 
on  L.  side  of  cornea    (see  diagram). 


October  25th. — A.C.  shallow,  as  aqueous  draining  sub- 
conjunctivally  so  rapidly.     Tension  reduced.     Gutt.eserine. 

October  oOth. — Discharged.  Eye  quiet,  slight  follicular 
conjunctivitis.      Ung,  flav. 

November  24th. — "  I'ain  in  right  eye."  Lower  end  of 
thread  uncovered  and  stains  with  fluorescin.  The  uncovered 
end  of  thread  has  spread  out  into  various  strands  of  which 
thread  composed  in  a  fan-shaped  form. 

November  25th. — Piece  of  uncovered  end  cut  off. 
Slightly  muco-pus  on  lid  edges.      Left  eye  operation  (done 

VOL.  XXXII.  15 
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by  Mr.  Robertson,  liouse-surgvoii).  Conjunctival  iliip  niade 
above  left  cornea,  A.C.  incised  with  the  keratoine  and 
aseptic  loop  of  thread  introduced  into  A.C.  with  loop  left 
in  A.C.  and  free  ends  nnder  cunjunctiv'al  flap.  Stitch 
put  in  flap  to  unite  conjunctival  wound.  A.C,  drained 
freely  under  the  flap  so  that  area  of  flap  raised  above  tiie 
rest  of  the  conjunctiva  by  fluid  drained  under  it. 

December  20th. — Discharged.  A.C.  gradually  re- 
formed by  this  time  to  its  previous  depth.  Tension  in 
both  eyes  reduced. 

December  29th. — "  Had  some  pains  in  the  left  eye." 
Left  eye  quiet,  thread  loop  in  sitfi  and  A.C.  well  formed. 
E.  eye,  lower  end  of  the  thread  again  ])rominent  and 
uncovered  by  conjunctiva.  Exposed  end  cut  off.  Tension 
of  L.  is  still  higher  than  the  E-.      Gutt.  eserine  once  a  day. 

January  8th,  1912. — R.  thread  exposed  as  before,  cut 
end  off. 

January  11th. — Admitted;  R.E.  conjunctival  flap  raised 
over  the  upper  (covered)  end  of  thread.  This  wjis  then 
pulled  on  to  bring  the  uncovered  end  up  into  the  A.C. 
Unfortunately  thread,  at  first  diflficult  to  move,  came  out 
completely  with  a  jerk  when  it  did  move. 

January  28th, — Both  eyes  quiet.  T.  still  lower  in  R. 
than  L. ;   both  reduced. 

No  thread  now  in  R.  eye.      A'.  R.,    ^-^  ^  glasses. 

Case  of  Joseph  S — ,  a^t.  48  years. 

February  4th,  1908. — "  Wants  his  R.  eye  tested  ;  eyes 
pain."  R,  pupil  much  larger  than  the  left,right  eye  slightly 
injected,  disc  deeply  cupped.  A",  R.  y^  c  +  2  -^^ ;  L. 
1^  c  +  1  1^.      Gutt.  eserine  gr.  \  t.i.d. 

Februaiy  7th. — "  Has  much  less  pain."  Gutt.  eserine. 
Ordered  +  3  D,   R.  and  L.  for  reading. 

February  14th, — Much  better.      Gutt  ->. 

February  21st, — Sent  for  more  eserine. 

March  10th. — Drops  sent, 

}{    4  c  +  1  1     . 
March  17th. — A'.  ^  '  !?  _       .    >  t^.        Recommended     to 


L,  f  c  +  W    «• 
have  iridectomy  done  on  the  R.      Gutt 
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Marcli  24th. — Sent  his  wife  to  say  eye  better  and  does 
not  want  tlic  operation  done  at  present. 

April  7th. — R.  under  eserine.  Pupils,  right  smaller 
than  left.  Both  .juiet.  R.  T.n.  L.  T.  +  slightly  ?  L. 
disc  not  cupped.  V.  R. -j^,- c  +  2  D.  §.  V.  F.  contracted 
on  inner  side  nearly  to  the  fixing  point,  L.  -f'^  c  +  2  D. 
|-.  V.  F.  natural.  Does  not  wish  to  come  in  for  iridec- 
tomy now.      ->  Gutt.  eserine  gr.  ^  once   a  day. 

Fig.  27. 
RIGHT. 


May  5th.— V.  R.  'I\  c  +  2  D.  f  ;  Y.  F.  contracted  as 
above.  L.  f  c  +  2  D.  f  ;  Y.  F.  natural.  Both  quiet,  and 
'J\n.  ->  Gutt.  eserine  gr.  ^  o.m.  Advised  that  iridectomy 
on  R.  would  be  wise. 

June  r2th. — "  No  pain  and  no  headache  now."  Both 
quiet  and  T.n.  Pupils  unequal.  Y.  R.  -/^  c  +  2  D.  f ; 
Y.F.  contracted  on  inner  side.  L.  f  c  +  2  D.  {|  ->  Gutt. 
eserine  gr.  j. 

February  22nd,    1910. — Sight   of   R.   worse  last  month 
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and  pains  in  the  R.  eye  and  also  pains  in  tlie  licad,  mostly 
on  the  R.  side.  Y.  R.  fingers  uncertain.  R.  T.  +  ;  \j. 
6  c  +  2  =  f .       V.   F.  full ;  T.n.        Gutt.  cserine  gr.    4  ; 

R.  o.m. 

March  1st.— Better;  R.  pupil  well  contracted. 
March  29th.— To  come  in  for  iridectomy. 
April  4th. — Admitted. 


April  6th. — Iridectomy,  R.  eye,  by  Mr.  Rullar. 

April  16th. — Discharged. 

November  1st. — Pain  in  the  eyes  for  three  weeks. 
V.  R.,  hand-movements  (disc  atrophied  and  deeply  cupped). 
V.  L.,  f  c  +  2  =  I  c  +  4  =  J.  1.  Carious  teeth. 
Left  F.V.  good. 

March  24th,  1911. — Thinks  sight  of   L.  eye   is   getting 


worse. 


L.  =  f 


+  -75  D. 


T.n.  :  no  sig-n  of  anv 


trouble.      Field  not  contracted. 
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July  2otli. — Y.  ]j.  as  aljove  ;  wide  field.  Patient  is 
very  definite  about  attacks  of  pain  in  the  L.  eye,  fol- 
lowed by  temporary  loss  of  vision.  Pain  also  occurs  in 
the  R.  eye. 

September  11th. — Silk  thread  introduced  under  con- 
junctiva into  Rt.  A.C.  in  a  curve,  and  out  under  conjunc- 
tiva again.      R.  eye  quiet  September  19th  on  discharge. 

September  23rd. — R.  eye  pains.  One  end  of  the  silk 
uncovered  by  conjunctiva.      Silk  thread  pulled  out. 

October  7th. — R.  eye  rather  better.  Advised  opera- 
tion on  L.  See  chart  of  R.  field.  Ordered  +  4'5  for 
near  =  J.  1  L.  eye. 

January   16th,    1912.—"  Still   has  headaches."      V.  L., 

-6.    7.     _|_    •T.T    fi 

J^    2        L         -1-  /  -J        y  . 

Case  of  George  H — ,  vet.  74  years. 

Mai'ch  17th,  1911. — "Sight  been  failing  for  some 
months." 

R.  eye  :  Cornea  slightly  hazy.  A.C.  shallow.  Iris  bowed 
forward.  Lens  opaque.  T.  +.  Fundus  cannot  be  seen. 
Pupil  a  little  irregular.      No  light-perception. 

L.    eye  :    V.    -,-^  ;     cornea   clear.      A.C.  shallow.        Iris 

active.     Early  translucent  stria^  in  lens.     Fundus  healthy. 

_  +  1-5 
V.  L.  c         ^  TT     =-\  •>■      Right  pupil  is  dilated  and  fixed. 
+  "o  H,        ^  - 

Does  not  react  to  light  directly  nor  consensualh'. 

May  5th. — R.  eye  injected,  painful.  T.  +.  Pupil 
fixed.  Lens  opaque.  V.  :  R.,  0.  L.  2^  c  +  2  D.  ^.  L.  eye 
T.  +  ;  stri«  in  lens.  Gutt,  eserine,  gr.  |,  once  a  day. 
Ordered  +  2  for  distance,  +  5  for  reading. 

June  2nd.— A^  :  R.  0.  L.  -^^  c  +  2  D.  |j  U  +  5  J.  1. 
R.  eye  quieter,  slight  injection,  T.  +,  no  pain.  L.  e3'e, 
T,  -h.  V.  F.  normal.  Gutt.  esei'ine ,  gr.  \,  once  a 
day. 

July  4th.— V.  :  M.  0.  L.  .f,;  1-  +  2  1).  Ij.  H.  eye  'i\  +  +  . 
L.  e3'e  T.  +.      V.  F.  normal,      Gutt.  eserine,  gr.  \. 

July  27th.— Y.  L.  -3%  c  +  2  1).  f .  T.  of^  L.  is  less. 
V.  F.  as  in  chart. 

September    20tli.— V.  L.  Z-   +   2  D. -^^V.        T.    of  II.  +  ; 
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T.  of  L.  normal,     (xutt.  eserine,  gr.  \.     Operation  advised. 
L.  disc  cupped.      T   +. 

November  8tli. — Silk   thread  introduced  into  lit.   A.C. 
Doubt  as  to  whether  A.C.  was  not  missed  by  the  thread. 


U^h^-rju^^ 


December 
+   1-5  D 


6_ 

i  2' 


1st.— Silk   in  sit  a.       V.   L.  c   +   2  D.  -^^ 
[March  Ufh,  1912.) 


6      ;; 


Mr.  Stephen  Ma  you  said  the  idea  underlying  the 
operation  was  based  on  Mr.  Sampson  Handley's  work,  and 
had  occurred  to  several  people  in  regard  to  the  eye.  He 
had  himself  discussed  it  with  two  friends,  who  both 
thought  of  it  before,  or  at  the  same  time  as,  himself.  He 
first  attempted  an  almost  identical  operation  fifteen  months 
ago,  and  he  could  endorse  all  that  Mr.  Zorab  had  said 
about  the  operation.  It  was  most  difficult  to  perform  with 
the  needle,  as  he  and  Mr.  Zorab  tried  to  do  it.  Then  he 
took  to  the    second  method,    and   had    a   special    spatula 
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made,  with  <i  iiotcli  at  the  end,  and  poked  a  loop  of  silk 
thread  into  the  anterioi-  chamber.  But  he  found  that  this 
was  not  altogether  satisfactory  since  there  was  a  danger 
of  the  silk  dropping  altogether  into  the  anterior  chamber. 
The  method  of  the  procedure  which  he  now  performed  was 
as  follows:  Inru-ion. — After  the  instillation  of  adrenalin, 
cocaine  and  eserine,  a  very  large  thick  conjunctival  flap 
is  turned  forwards  over  the  cornea  and  dissected  up  to  the 
limbus.  Great  care  must  be  taken  not  to  button-hole  the 
flap  in  the  neighbourhood  of  the  limbus;  for  this  reason 
the  flap  should  be  dissected  off  the  sclerotic  as  close  as 
possible  and  the  limbus  should  not  be  too  closely  approached 
as  the  conjunctiva  is  thin  in  that  position.  With  a  short 
Graefe  knife  an  incision  about  3  mm.  long  is  made  from 
the  outside  into  the  anterior  chamber  by  gradually 
cutting  through  the  fibres  of  the  sclerotic  with  the 
knife  point.  The  incision  should  start  about  2  mm. 
behind  the  limbus,  and  be  sloped  forward  so  that  the 
anterior  chamber  is  opened  at  its  periphery.  It  is  easy  to 
tell  when  the  chamber  has  been  opened  by  the  loss  of 
resistance  to  the  knife  point  or  by  inserting  an  iris  spatula, 
which  will  allow  a  drop  of  aqueous  to  present.  Insertion 
of  the  silk  drain. — A  piece  of  the  finest  black  silk 
thi-ead  3  mm.  long  having  a  knot  at  one  end  is 
carefully  sterilised  and  with  a  pair  of  forceps  laid 
across  the  incision  in  the  sclera.  With  a  narrow  iris 
spatula  having  a  rounded  notch  in  the  end,  the  silk  is 
tucked  into  the  incision  ;  as  the  silk  is  pushed  forward  into 
the  anterior  chamber  the  knot  sticks  in  the  lips  of  the 
wound  whilst  the  free  end  passes  forward  into  the  angle  of 
the  anterior  chamber.  The  conjunctival  flap  is  then 
replaced  in  position,  a  stitch  being  inserted  if  necessary. 
The  whole  operation  can  be  performed  without  emptying 
the  anterior  chamber  and  is  vei-y  easy  to  perform. 
The  wound  in  the  conjunctiva  after  forty-eight  hours 
is  usually  firmly  healed,  and  the  subconjunctival  tissue  is 
filled  with  fluid  ;  at  first  this  usually  extends  beyond  the 
area   of  the  conjunctival  flap  but  after  a  time  it  becomes 
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less  extensive,  'J'lie  tension  of  tlie  eye  is  usually  sub- 
normal from  four  days  to  a  week,  after  wliich  it  regains 
its  normal  tension.  In  none  of  the  cases  was  there  any  iritis 
or  undue  reaction  ;  the  only  contretemps  was  in  one  case 
there  was  a  small  prolapse  of  the  iris  at  the  time  of 
operation.  This,  he  thought,  was  due  to  the  fact  that  eserine 
had  not  been  previously  instilled,  and  that  he  made  the 
incision  rather  larger  than  usual.  The  obvious  danger 
in  the  operation  is  one  of  sepsis  ;  the  utmost  precaution 
must  be  used  to  avoid  it.  The  conjunctival  sac  should  be 
bacteriologically  examined,  and  for  three  days  before  opera- 
tion cleansed  four  or  five  times  a  day  with  boric  lotion. 
After  turning  back  the  conjunctival  flap  the  same  instru- 
ments should  not  be  used  to  touch  the  thread,  and  the  latter 
should  not  touch  the  conjunctiva.  A  thick  and  extensive 
covering  of  conjunctiva  must  be  made  so  that  the  knot 
is  well  buried."^  The  first  case  which  he  operated  upon  by 
the  loop  method  was  done  fifteen  months  ago,  so  he  thought 
he  could  really  claim  priority,  although  Mr.  Zorab  had  done 
it  oftener  than  he  had,  as  he,  the  speaker,  had  only  done 
it  five  times.  All  the  operations  had  resulted  in  filtration 
scars,  and  the  tension  had  been  reduced. 

Mr.  ZoRAB,  in  reply,  said  there  seemed  no  question  that 
Mr.  Mayou  was  the  original  performer  of  the  operation, 
but  he,  the  speaker,  had  not  heard  of  it.  His  own  oph- 
thalmic experience  as  a  practising  surgeon  only  dated 
back  less  than  fifteen  months.  He  discussed  the  procedure 
Avitli  his  teacher,  Mr.  Ormond,  more  than  a  year  ago,  and 
he,  probably  very  rightly,  discouraged  it,  so  he  had  to 
wait  until  he  had  an  opportunity  of  doing  it  in  his  own 
practice.  Mr.  Mayou  said  the  result  in  these  cases  was  to 
produce  cystoid  scars.  Mr.  Mayou  had  had  longer  periods 
in  which  to  Avatch  his  cases.  His  own  oldest  case  was 
nine  months  ago,  and  the  patient  was  exhibited  that 
evenino".  There  was  no  cvstoid  scar  there,  and  the  tension 
Avas  distinctly  lowered.  The  e3'e  was  of  stony  hardness 
when  the  operation  was  done.  The  second  case  he  ex- 
*  The  thread  is  UU  of  twisted  silk. 
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liibitod  was  not  in  the  notes,  because  it  was  operated  upon 
since  the  paper  was  written.  Both  his  eyes  were  operated 
upon,  and  that  brouglit  up  the  total  to  ten  eyes  in  seven 
patients.  In  one  case  the  man  now  saw  better  than 
before  the  operation.  Bat  the  cases  were  so  recent  that 
lie  did  not  wish  to  claim  anytliing-  in  the  way  of  improved 
vision.  But  lie  was  very  clear  on  the  point  that,  so  far, 
every  case  which  had  had  the  silk  put  in  and  in  which  the 
silk  was  retained  showed  a  recordably  lowered  tension. 
How  long  it  would  remain  so  he  could  not  tell.  He  would 
like  Mr.  Mayou  to  say  whether  both  his  oldest  and  latest 
cases  developed  cystoid  scars,  and  if  so,  whether  he  might 
be  allowed  to  see  them  ;  also  why  he  had  abandoned  the 
operation. 

Mr.  Mayou  said  he  had  a  case  in  the  hospital  at  the 
present  time,  and  he  would  be  pleased  to  show  it  to  Mr. 
Zorab.  The  first  case  operated  on  was  that  of  a  woman 
with  a  blind  glaucomatous  eye  ;  it  was  a  subacute  glau- 
coma. The  tension  was  permanently  reduced.  In  one 
case  it  was  reduced  for  a  week,  but  during  the  second 
week  the  tension  got  a  little  higher,  though  it  subsequently 
subsided.  He  thought  that  was  probably  due  to  blocking 
of  the  silk  by  inflammatoiy  infiltration  at  the  time. 
One  of  the  other  cases  was  a  subacute  glaucoma,  and  in 
that  the  vision  improved  after  the  operation  also.  In  two 
of  the  other  cases  there  was  chronic  ""laucoma. 


VOL.  xxxii. 


16 


238  APPENDIX. 


APPENDIX. 


The  following    cases   and   communications    have   also    heen 
hroiight  before  the  Society  : 

1.  Quinine  Amblyopia^  P.  A.  Grekves. 

2.  A  Case  of  Giittate  Iritis,  Robert  Doyne. 

3.  Section    of    Human    Skull,    showing     an    aLnorinal 
anterior  Ethmoidal  Cell,  Charles  ^\^RAY. 

4.  Cholesterin  Crystals  in  the  Anterior  Chamber,  J.  F. 
Cunningham. 

5.  Persistence  of  the  Anterior  Portion   of   the  Hyaloid 
Artery,  A.  H.  P.  Dawnay. 

6.  Case  of  Uniocnlar  Choroiditis,  ?  Tuberculous,  W.  H. 
Jessop. 


MELANOTIC    SARCOMA    OF    CHOROID.  239 


60.  Melanotic  sarcoma  of  choroid   loith   metastases    in 
liver  and  intestine. 

By  H,   A.   Lediakd. 

In  the  course  of  my  practice,  which  is  surgical  rather 
than  ophthalmic,  I  have  met  Avith  a  few  cases  of  melanotic 
cancer  of  the  skin,  but  not  one  in  the  eye. 

The  present  case  came  before  my  notice  during  an 
operation  for  gall-stone,  when  melanotic  disease  of  the 
liver  was  discovered  unexpectedly  ;  this  discovery  led  to 
the  tracing  of  the  case  back  to  the  Royal  Ophthalmic 
Hospital  in  Manchester,  where  the  patient's  eye  had  been 
excised  for  melanotic  sarcoma  some  two  years  before  she 
came  under  my  observation. 

Seeing  that  we  are  often  baffled  in  our  efforts  to  trace 
the  course  of  any  disease  owing  to  difficulties  too  well 
known  to  need  mention,  I  considered  that  the  present 
example  of  melanotic  metastasis  would  be  of  interest  to 
the  Society  because  the  beginning  as  well  as  the  termina- 
tion of  the  case  was  known  more  or  less  in  its  entirety. 

The  patient,  a  woman,  set.  55  years,  was  brought  to  me 
by  the  late  Dr.  Causley  of  Bewcastle,  Cumberland,  on 
February  11th,  1907,  on  account  of  a  swelling  connected 
with  the  liver,  which  appeared  to  be  due  to  the  gall- 
bladder. 

Admitted  into  the  Cumberland  Infirmary  two  days 
later,  the  notes  taken  by  Dr.  Lockerbie,  the  house-surgeon, 
indicated  that  loss  of  flesh  had  been  noticed,  but  that  an 
attack  of  severe  vomiting  and  epigastric  pain  caused  her 
to  seek  advice. 

The  appeai'ance  was  healthy.  Temperature  98°  F. 
Pulse  86.  Slight  icteric  tint  of  skin,  and  the  urine  show^ed 
the  presence  of  bile-pigment.  A  tumour  was  easily  dis- 
cernible running  from  the  right  costal  margin  towai'ds  the 
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level  of  the  umbilicus,  in  the  right  perpendicular  zone  of 
the  abdomen.  The  tumour  was  firm  but  elastic,  and 
appeared  to  be  continuous  with  the  liver  above. 

The  left  eye  had  been  removed  in  summer,  1904,  in 
the  Manchester  Royal  Eye  Hospital,  for  what  she  called 
"  an  abscess  in  the  eyeball." 

On  February  15th  the  gall-bladder  was  exposed, 
together  with  a  portion  of  the  right  lobe  of  the  liver,  and 
on  the  surface  of  the  latter  Avere  several  black  spots 
about  one  eighth  of  an  inch  in  diameter,  resembling  blots 
of  ink.  Within  the  gall-bladder  was  a  large  gall-stone, 
the  Aveight  of  which  was  139  gr.,  the  length  4  mm.,  and 
breadth  2^  mm.  The  surface  of  the  liver  near  the  gall- 
bladder showed  a  white  area  resembling  a  gumma,  and 
when  this  was  incised  it  was  seen  that  a  melanotic  tumour 
lay  beneath  the  surface.  During  this  operation  the  finger 
was  blackened  with  pigment.  Drainage  with  tube  and 
gauze  was  used,  but  the  patient  died  from  peritonitis  in 
about  thi-ee  days. 

A  limited  post-mortem  examination  showed  that  the 
liver    Avas    extensiA^ely  diseased    as  Avell   as  the   intestine. 

There  is  no  note  of  any  other  organ  being  affected,  but 
the  examination  was  not  a  complete  one. 

I  lia\^e  Avith  me  a  section  through  the  liA'er,  Avhicli  shows 
large  masses  of  coal-black  colour,  one  deposit  being  as 
large  as  an  orange,  and  other  masses  of  less  size  and  less 
deeply  coloured.  I  haA'e  also  a  bit  of  boAvel  shoAving  how 
the  intestine  was  spotted  over  Avith  small  black  dots  of 
disease,  but  not  at  close  intervals. 

I  now  turn  to  the  history  of  the  case  prior  to  my 
interference. 

It  was  suspected  that  the  eye  had  been  remo\'ed  for 
melanotic  disease,  and  from  Dr.  Wharton,  then  House- 
Surgeon  of  the  Manchester  Royal  Eye  Hospital,  it  Avas 
ascertained  that  the  w^oman  had  been  admitted  on  April 
28th,  1904,  and  again  on  June  20th,  for  the  purpose  of 
having  enucleation  of  the  left  eye. 

The  notes  in  the  hospital  book  Avere  as  folloAvs  :    Vision 
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Illustrates  Dr.  LediarcVs  paper  on  Melanotic  Sarcoma  of  Chox'oid 
with  Metastases  in  Liver  and  Intestine  (p.  239). 

Fig.  1. — Metastases  of  liver. 
Fig.  2. — Metastases  of  intestine. 
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PLATE   XXI. 

Illustrates  Dr.  Lediard's  paper  on  Melanotic  Sarcoma  of  Choroid 
with  Metastases  in  Liver  and  Intestine  (p.  239). 

Fig.  3. — From  non-pigmented  nodule  (from  fig.  2).  Bundles  of 
spindle-shaped  cells  running  in  various  directions,  but  their  protoplasm 
is  entirely  free  of  pigment  granules. 

Fig.  4. — Section  of  liver  tissue  some  distance  from  nodules  of  growths. 
Shows  the  presence  of  pigmented  sarcomatous  cells  in  the  blood-capil- 
laries between  the  liver  cells. 
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of  left  eye  affected  for  two  years.  Has  had  a  good  deal 
of  pain  in  the  eye  at  times.  R.  fundus  normal.  R.  V. 
/^  J.  16  c  +  r75  =  f.  L.  :  Some  congested  veins  in  con- 
junctiva below.  Shallow  A.C.  Iris  bulging  forwards ; 
pupil  inactive ;  lens  opaque,  no  red  reflex.  L.  V.  =  no 
P.L.  Tension  +.  On  June  20th,  1904,  re-admission. 
Has  had  L.  eye  much  inflamed  since  leaving  hospital. 
A.  C.  very  shallow.  T.  +  2  ;  no  P.  L.  After  enucleation 
a  large  tumour  of  the  choroid  was  seen,  pigmented  at  its 
base,  but  leuco-sarcomatous  above. 

General    Observations. 

On  account  of  the  difficulty  or  the  impossibility  of 
extermination  of  the  disease  melanotic  sarcoma  has 
received  much  attention  at  the  hands  of  ophthalmic 
surgeons,  for  it  is  recognised  that  sooner  or  later  after 
excision  of  the  eye,  the  lungs,  liver,  peritoneum,  spleen 
and  kidneys  may  all  be  attacked. 

The  stages  of  the  disease  are  divided  by  Fuchs  into 
four,  the  fourth  being  that  of  the  generalisation  of  the 
tumour  by  the  development  of  metastatic  nodules  in  the 
internal  oi'gans,  most  frequently  in  the  liver. 

Years  usually  pass  before  the  sarcoma  has  run  throuo-h 
the  four  stages.  The  first  and  second  ma}'-  last  a  lono- 
time,  while  afterwards,  the  growth  becomes  continually 
more  rapid. 

Sarcoma  of  the  choroid  is  to  be  regarded  as  one  of  the 
most  malignant  of  diseases  and  one  which  in  man}'  cases 
ends  in  death.  Fortunately  it  cannot  be  said  to  be  a 
common  disease,  but  is  one  which  is  most  frequently  found 
between  the  forty  and  sixty  years. 

Rarely  met  with  in  the  cornea,  iris  and  ciliary  body, 
the  choroid  accounted  for  94  out  of  103  cases  (Lawford 
and  Treacher  Collins),  but  in  advanced  cases  it  may 
be  impossible  to  be  certain  of  the  site  of  orio-in.  De- 
veloping from  the  external  layers  of  the  choroid,  these 
sarcomata    grow    inwards    towards    the    vitreous     space, 
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pushing  the  retina  before  them,  and  are  almost  always 
pigmented. 

The  course  of  the  disease  seems  to  vary  considerably, 
and  in  some  instances  is  remarkably  short,  and  even  early 
enucleation  fails  to  check  metastasis,  but  it  may  be  years 
before  death  is  occasioned. 

Eve  remarked  that  a  remarkable  latency  has  been 
observed  in  this  disease  after  removal  of  the  eyeball,  and 
that  one  patient  died  seven  and  a  half  years  after  removal 
and  another  ten  years  after. 

Of  seventy-nine  cases  traced  by  Lawford  and  Collins 
thirty  were  living  three  years  after  removal,  and  twenty 
cases  were  living  under  three  years.  In  twenty-six  of 
the  cases  which  died  death  was  due  to  metastasis,  and  in 
these  the  liver  was  affected  in  sixteen  instances. 

According  to  Fuchs  the  prognosis  is  absolutely  unfavour- 
able for  life  if  the  eye  is  not  removed  early,  but  even  then 
the  prognosis  is  by  no  means  to  be  regarded  as  perfectly 
favourable,  as  both  local  recurrences  and  metastases  may 
develop  after  removal. 

The  cells  of  a  melanotic  sarcoma  of  the  eyeball  are  not 
always  the  same.  Parsons  describes  them  as  round  or 
fusiform  and  star-shaped,  and  of  these  parts  of  the  growth 
may  be  pigmented  and  others  unpigmented. 

Extra-ocular  extensions  also  show  differences  in 
structure  from  the  intra-ocular  growth.  The  extra- 
ocular growth  may  be  non-pigmented  when  the  intra- 
ocular growth  is  pigmented. 

In  the  present  case  the  intra-ocular  growth  was  partly 
pigmented  and  a  large  part  was  leuco-sarcomatous,  and  in 
the  liver  deposits  some  sections  showed  an  entire  absence 
of  pigment.  One  of  the  sections  from  the  liver  shows  all 
the  sarcomatous  cells  packed  with  fine  granules  of  melanin 
pigment,  whereas  another  shows  the  spindle-shaped  cells 
containing  no  melanin  pigment  granules.  Another  section 
from  the  liver-tissue  some  distance  from  nodules  of  growth 
shows  the  presence  of  pigmented  sarcomatous  cells  in  the 
blood  capillaries  between  the  liver-cells. 
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The  tendency  to  the  formation  of  secondary  growths  in 
the  liver  does  not  appear  to  be  so  great  in  melanotic 
sarcoma  of  the  skin  as  in  the  case  of  primary  melanosis  of 
the  eye,  and  the  mode  of  transfer  is  different.  In  skin 
affections  the  mode  of  spread  is  by  lymphatics,  whereas  in 
the  eye  the  disease  is  spread  by  the  blood-stream.  The 
blood-current  detaches  cells  from  the  tumour  and  carries 
them  into  other  parts  of  the  body,  where  they  develop 
into  other  tumours. 

Small  though  the  primary  growth  may  be,  the  metas- 
tatic growth  in  the  liver  finds  a  suitable  soil  and  freedom 
for  unlimited  expansion. 

The  presence  of  pigmented  sarcomatous  cells  in  the 
blood  capillaries  between  the  liver  cells  calls  for  more 
than  a  comment,  because  in  the  paper  on  "  Nodular  Leu- 
kaemia "  read  at  the  Medical  Section  of  the  Royal  Society  of 
Medicine  on  April  23rd  of  this  year,  by  Dr.  Gordon  R. 
Ward,  the  reader  is  reported  in  the  Lancet  for  May  4th, 
1912,  to  have  said  :  ''There  are  no  cases  so  far  as  I  have 
been  able  to  discover  in  which  the  cells  of  a  spindle- 
celled  or  melanotic  sarcoma  have  been  found  in  the  blood- 
stream, and  this  absence  of  evidence  in  the  case  of  easily 
recognisable  cells  is  very  striking-,  and  this  supports  my 
belief  that  the  cells  of  tissues  other  than  those  concerned 
in  blood  formation  do  not,  as  a  matter  of  fact,  gain  access 
to  the  blood-stream." 

Had  Dr.  Gordon  R.  Ward  not  made  special  mention  of 
spindle-celled  melanotic  sarcoma  I  should  not  have  given 
the  quotation  from  his  paper,  because  it  seems  clear 
enough  that,  as  stated  by  Fuchs,  "  the  metastases  in  remote 
organs  arise  through  embolism.  The  blood-current 
detaches  cells  from  the  tumour  and  carries  them  into 
other  parts  of  the  body,  where  they  develop  into  indepen- 
dent tumours."  Again,  according  to  Parsons,  the  fact  of 
these  tumours  being  always  very  vascular  renders  metas- 
tasis by  malignant  emboli  easy  by  the  blood-vessels  not 
having  any  proper  wall,  as  they  are  bounded  only  by  tlie 
cells  of  the  growth. 
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There  seems  to  be  little  or  no  doubt  on  this  head  by 
two  observers  of  wide  experience. 

Melanin  was  not  traced  in  the  urine  in  my  case. 

{May  Dth,  1912.) 

Mr.  Inglis  Pollock  said  that  in  leuco-sarcoma  he  had 
also  found  some  very  slight  pigment.  He  had  had 
experience  of  a  case  of  melanotic  sarcoma  where  the 
patient  returned  to  the  surgeon  four  years  after  the 
growth  had  been  removed  with  numerous  small  secondary 
deposits  in  the  skin. 

Mr.  C.  D.  Marshall  remarked  that  sometimes  one 
comes  across  cases  of  sarcoma  which  are  quite  white  in 
appearance ;  to  the  naked  eye  there  is  apparently  no 
pigment,  but  some  can  always  be  found  microscopically, 
and  he  therefore  looked  upon  this  term  "  leuco-sarcoma  "  as 
not  pathologically  accurate. 

Mr.  Lawson  said  he  could  not  say  sarcoma  of  the 
choroid  was  extremely  rare  :  a  considerable  number  of 
cases  were  met  with  in  the  course  of  hospital  practice.  He 
did  not  think  it  was  a  very  malignant  form  of  disease,  as 
he  had  a  few  cases  where  the  patients  lived  for  years.  It 
was,  he  remarked,  common  knowledge  that  these  growths 
may  remain  Avitliin  the  eyeball,  either  by  fusions  or  by 
the  nerve  for  quite  a  long  time,  and  during  that  time  if 
removed  the  prognosis  was  not  bad. 

Dr.  Hill  G-riffith  referred  to  a  paper  which  he  had 
brought  forward  over  twenty  years  ago  on  this  subject, 
and  said  he  found  the  percentage  of  cures,  taking  a  three 
years^  limit,  was  pretty  considei-able — about  50  per  cent. 
It  was  held  by  some  people  that  an  absolute  cure  was 
never  produced,  but  he  had  seen  many  cases  in  which  the 
three  years'  limit  referred  to  had  been  much  exceeded. 
He  had  one  case  in  which  metastasis  had  taken  place 
nearly  eight  or  ten  years  (from  memory)  after  removal  of 
eyeball.  In  some  instances  the  growth  had  been  present 
twenty  or  even  thirty  years  without  metastasis,  and  such 
cases  made  one  wonder  if  after  all  i-emoval  of  the  eyeball 
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liad  any  influence  in  warding  off  metastasis,  although  he 
invarialjly  removed  the  eyeball  as  soon  as  the  diagnosis 
was  certain. 

Mr.  HoLMKS  Spicer  said  that  sarcomata  varied  in  their 
malignancy,  and  instances  of  long  freedom  from  recurrence 
after  removal  of  the  eye  should  be  recorded.  He  spoke 
of  the  case  of  a  man,  aet.  34  years,  in  which  an  eye 
containing  a  melanotic  sarcoma  had  been  under  the 
care  of  a  colleague  for  months  without  excision.  The 
sclerotic  over  the  situation  of  the  tumour  was  red  and 
discoloured,  and  he  imagined  that  the  case  had  been  diag- 
nosed and  treated  as  one  of  episcleritis  at  a  time  when  by 
its  smallness  the  growth  was  not  visible.  He  advised 
removal  of  the  eye  ;  this  was  done,  and  the  intra-ocular 
tumour  was  found  to  be  a  melanotic  sarcoma  placed  far 
forwards.  This  occurred  thirteen  years  ago ;  he  had 
heard  within  the  last  few  weeks  that  the  man  was  in 
perfect  health  :  there  had  been  no  recurrence  and  no 
metastasis,  in  spite  of  the  fact  that  the  growth  had  pro- 
bably perforated  the  sclerotic  long  before  removal  of  the 
eye.  Another  case  seen  recently  at  St.  Bartholomew's  was 
sent  on  from  the  throat  department  :  the  eye  presented  all 
the  appearances  of  an  intra-ocular  growth,  but  the  lens 
was  opaque.  He  advised  excision.  The  patient  refused, 
saying  that  he  had  had  the  same  advice  at  another 
hospital  nine  years  before,  but  had  refused  then,  and 
thouo'ht  he  would  chance  it. 

Dr.  G.  A.  Berry,  referring  to  the  suggested  recurrence 
in  cases  of  the  kind,  asked — Does  it  follow  that  when  a 
case  occurs  ten  years  after  the  enucleation  of  the  eye  it  is 
a  case  of  metastasis  ?  He  suggested  that  it  was  quite 
possible  that  a  late  apparent  recurrence  may  really  be  a 
new  manifestation.  The  removal  of  the  eye  in  an  early 
stage  does  not  prevent  metastasis.  It  was,  however, 
reasonable  to  expect  that  the  longer  the  growth  was  allowed 
to  remain  the  greater  chance  was  there  for  the  cells  to 
get  into  the  blood  and  be  deposited  elsewhere,  and  this 
accorded  with  his  clinical   experience.      He    believed    that 
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tlie  distinction  into  leuco-  and  melano-sarcoma  might  be 
retained.  A  few  pigmented  cells  in  such  a  site  as  the 
choroid  was  not  to  be  wondered  at,  and  did  not  in  his 
opinion  constitute  a  melano-sarcoma. 

Mr.  A.  L.  Whitehead  inquired  as  to  the  frequency  of 
local  recurrence.  His  own  experience  was  that  very 
rarely  did  a  case  recur  locally.  In  one  case  in  which  he  had 
seen  local  recurrence  after  three  years  the  patient  died  of 
abdominal  metastasis  four  years  afterwards. 

Mr.  Wkay  said  in  a  case  of  melanotic  sarcoma  in  which 
he  had  operated  the  patient  was  alive  and  well  eighteen 
years  afterwards. 


61 .  A  new  operation  for  squint  :   suhconjunctival  reefing 
and  advancement. 

By  N.  Bishop  Haeman. 

This  operation  was  the  device  of  a  necessity.  A  large 
poi'tion  of  my  work  is  done  in  general  hospitals ;  in  these 
hospitals  beds  are  at  a  premium,  so  there  is  no  place  for 
squinters.  Yet  practice  in  a  general  hospital  brings  its 
quota  of  grown-up  squinters  w^ho  desire  straightened  eyes, 
and  children  for  whom  a  cure  may  be  facilitated  by  timely 
operation.  Tenotomy  can  be  done  in  the  out-patient 
department,  and  this  facility  probably  accounts  for  the  con- 
tinued life  of  the  operation  in  face  of  a  growing  condemna- 
tion based  upon  the  experience  that  tenotomy  leads  to  loss 
of  power  of  convergence.  The  open  advancement  with  or 
without  tenectomy  cannot  under  ordinary  circumstances  be 
done  in  out-patient  practice ;  the  operation  itself  takes  too 
much  time,  requires  more  assistance  than  such  a  department 
usuall}^  affords,  and  the  results  are  too  uncertain  when  the 
patient  is  sent  home  and  is  out  of  control.  Advancement 
with  tenectomy  has  been  done  successfully  on  out-patients, 
but  most  will  agree  that  to  ensure  a  reasonable  prospect 
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of  success  the  patient  should  be  put  to  bed,  if  possible  for 
a  week^  with  both  eyes  covei'ed.  Again,  the  operation  can 
only  be  undertaken  when  the  conditions  are  favourable  to 
success,  for  there  is  no  doubt  that  if  tenectomy  with 
advancement  fails  the  squint  becomes  worse  and  the  con- 
ditions more  difficult  for  further  operation. 

These  experiences  made  me  cast  round  for  some  method 
of  shortening  a  rectus  muscle  that  was  speedy  of  per- 
formance, that  gave  a  reasonable  promise  of  success,  that 
did  not  necessitate  the  patient  being  kept  in  bed  and  the 
bandaging  of  both  eyes,  and  with  these  possibilities  a 
further  condition— that  the  method  should  be  of  such  a 
nature  that  if  it  failed  on  the  first  attempt  there  should  be 
no  hindrance  to  the  repetition  of  the  same  or  any  other 
operation  upon  the  same  muscle. 

The  operation  which  I  venture  to  describe  to  you  does, 
on  the  evidence  of  my  present  expei'ience,  fulfil  these 
demands.  It  has  now  been  done  on  thirty-four  patients  ;^ 
in  every  case,  save  one,  the  patient  has  gone  home  after 
operation  with  only  one  eye  bandaged.  The  operation  is 
simple  enough  to  be  performed  with  little  or  no  assistance, 
and  with  expedition.  There  is  ample  scope  for  grading 
the  procedure  of  the  operation  to  almost  any  degree  of 
squint.  The  relations  of  the  tendon  are  so  little  altered 
that  in  the  cases  of  failure  of  a  first  operation  the  same 
operation  has  been  repeated  on  the  same  muscle  Avith 
success. 

Briefly  the  procedure  is  as  follows  :  The  edges  of 
the  tendon  to  be  shortened  are  exposed  by  a  buttonhole 
through  the  conjunctiva  above  and  below  ;  then  the  tendon 
is  treated  in  very  much  the  same  fashion  as  the  edge  of  a 
linen  frill  when  it  is  goffered  by  the  laundry  maid.  The 
blades  of  special  forceps  engage  the  tendon,  and  the 
rotation  of  the  handle  of  the  forceps  folds  over  the  tendon 
on  itself  so  that  it  is  shortened.  A  naval  surgeon  wlio 
saw  the  operation  done  remarked,  "  It  was  just  reefing  the 
tendon,"  and  that  description  has  been  adopted. 
*  Fifty  cases,  August,  1012. 
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The  operation  is  capable  of  any  desirable  graduation. 
To  attain  this  not  only  is  the  breadth  of  the  reef  variable, 
but  the  manner  of  securing  the  reef  can  be  varied.  For 
low  degrees  of  squint  the  tendon  is  reefed  and  secured. 
For  higher  degrees  the  tendon  is  reefed,  the  reef  is  partly 
secured,  and  finally  drawn  forwards  towards  the  cornea  by 
fixing  the  sutures  into  the  sclera  in  a  fashion  commonly 
employed  in  open  advancements.  The  operation  may, 
therefore,  be  a  reefing,  or  a  reefing-advancement.  The 
latter  method  has  been  the  one  mostly  employed,  for  I 
began  with  it ;  but  since  reefing-advancement  is  a  step 
beyond  reefing,  reefing  will  be  described  first. 

Reefing. 

The  steps  are  as  follows  : 

(1)  Securing  the  eye — the  "anchor^'  stitch. 

(2)  Locating  the  tendon  to  be  reefed. 

(3)  The  incisions  to  expose  the  upper  and  lower  edges 
of  the  tendon. 

(4)  Easping  the  tendon. 

(5)  Inserting  the  reefing  forceps  and  reefing  tlie  tendon. 

(6)  Sewing  up  the  reef. 

(7)  Fixing  the  eye  with  the  anchor  stitch. 

Step  1  :  Securing  the  eye  (Fig.  30). — An  anchor  stitch 
is  passed  through  the  conjunctiva  and  into  the  sclera  close 
to  the  limbus.  The  suture  serves  to  fix  the  eye  during 
the  operation,  and  to  anchor  the  eye  in  a  position  of  ab- 
duction (supposing  an  external  rectus  is  operated)  after  the 
operation.  Doubled  No.  1  silk  in  a  No.  4  curved  advance- 
ment needle  is  used.  The  anchor  stitch  is  passed  parallel 
to  the  limbus  exactly  across  the  axis  of  the  tendon.  It  is 
not  easy  to  pass  a  scleial  suture  across  the  axis  of  a 
tendon  for  the  eye  Avobbles  so  freely.  It  is  possible  to 
pass  it  expeditiously  and  with  the  least  damage  to  the 
conjunctiva  by  an  indirect  method.  The  eye  is  secured  by 
a  temporary  stitch  fixed  into  the  sclera  at  right  angles  to 
the  limbus  at  a  spot  a  little  distance  from  the  site  chosen 
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for  tlie  anchor  stitch.  The  silk  is  drawn  througli  all  but 
the  last  inch,  and  the  eye  held  by  this  stitch  whilst  the 
needle  is  passed  into  the  sclera  to  make  the  proper  anchor 
suture.  As  soon  as  this  is  complete  the  end  of  the  silk  is 
drawn  clear  of  tlie  temporary  hold  of  the  sclera.  The 
reasons  for  taking  the  trouble  to  make  the  anchor  stitch 
parallel  to  the  limbus  will  appear  subsequently. 

The  anchor  stitch  is  given  to  an  assistant  to  hold  across 
the  face  in  the  axis  of  the  tendon;  the  eye  is  therefore  in 
full  adduction. 

Fig.   £0. 


Steps  1  and  2  :  Inserting  the  anchor  stitch.  Eye  held  by  tem- 
porary stitch  t  whilst  anchor  stitch  a  is  inserted  across  the  axis 
of  tendon.  The  shading  indicates  the  differences  in  colour  of 
the  conjunctiva  according  to  the  underlying  tissiie  (see  text). 


Step  2:  Locating  the  tendon  io  he  reefed  (Fig.  30). — In 
many  eyes  the  fibres  of  the  tendon  can  be  seen  shining 
through  the  conjunctiva  when  the  eye  is  fully  adducted. 
When  actual  fibres  cannot  be  seen  the  position  of  the  tendon 
is  obvious  owing  to  differences  in  the  colour  of  the 
tissues.  Beyond  the  cornea  there  is  a  circular  faintly 
bluish  band  of  sclera;  behind  that  there  are  three  distinct 
patches,  a  median  band  ruiming  backwards  of  bluish  tint, 
and  above  and  below  this  band  two  areas  of  a  creamy 
tint.  The  blue  median  band  is  the  site  of  the  tendon,  and 
the  creamy  areas  are  due  to  the  opaque  appearance  given 
to    the    conjunctiva    by   Tenon's  capsule  where    it    is    not 
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compressed   by   the   tendon.       These    features    are    more 

easily  recognised  in  the  young  than  in  the  old,  and  better 

by  day  than  by  artificial  light. 

Step  3  :    The   incisions   to  expose   the   upper  and    lower 

edges  of  the   tendon    (Fig.   32). — Two   buttonholes   about 

5  mm.  long  are  cut  through  the  conjunctiva  right  down  to 

the  sclera.      They  are  placed  midway  between  the  tendon 

insertion  and   the    external   canthus,    one   above  and   one 

below  the   tendon.      They  are  separated  by  about  7    mm. 

and  therefore  in  the  creamy  areas  described  above.      They 

are  parallel  to  each  other  and   therefore   to  the  edges   of 

the  tendon. 

Fig.  31. 


Tendon  rasp  :  A  squint  hook,  the  inner  and  enter  edges  of  which 
are  cut  in  fine  teeth.  At  the  outer  end  of  the  instrviment  there 
is  a  prong  with  an  eye  cut  in  it,  this  is  used  to  facilitate  the 
passage  of  the  needle  in  sewing  up  the  reef ;  when  the  needle- 
point is  seen  lifting  the  conjunctiva  the  eye  of  the  prong  is 
pushed  down  over  it,  a  slight  turn  causes  the  instrument  to 
grip  and  draw  out  the  needle. 

To  make  the  cuts,  a  thick  fold  of  conjunctiva  is  gripped 
with  a  pair  of  sharp-toothed  straight  Graefe's  iris  forceps. 
The  fold  is  at  right  angles  to  the  edge  of  the  tendon ;  one 
cut  across  this  fold  with  scissors  makes  a  buttonhole 
parallel  to  the  tendon  edge,  and  usually  exposes  the 
pearly  sclera.  It  may  be  necessary  to  pick  up  and  cut 
Tenon's  capsule  separately. 

Step  4  :  Rasping  the  tendon  surfaces. — This  is  done  to 
induce  adhesions  between  the  folded  tendon  surfaces. 
The  rasp  is  a  squint  hook,  the  inner  and  outer  edges 
of  which  are  cut  in  fine  teeth.  The  hook  (Fig.  31)  is 
inserted  under  the  tendon  and  rubbed  to  and  from  the 
insertion  against  the  finger-tip  pressed  on  the  conjunctiva  ; 
then  the  hook  is  inserted  above  the  tencten  and  under  the 
conjunctiva  and  the  tendon  rasped  against  the  pressure  of 
the    globe.      When    this    is    done    the    tendon   shows   red 
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under  the  conjunctiva  even  when  adrenalin  is  acting 
satisfactorily.  Finally,  the  hook  is  pushed  under  the 
conjunctiva  only  and  brought  out  through  the  other  but- 
tonhole, the  point  is  seen  to  be  covered  by  a  "  tent "  of 
Tenon's  capsule,  this  should  be  seized  with  the  tooth- 
forceps  and  cut  off,  then  the  way  is  clear  for  the  passage 
of  the  reefing  forceps. 

Step  5. — Reefing  the  tendon  (Figs.  32,  33  and  34).  The 
reefing  forceps  is  like  a  pair  of  squint  hooks  with  short  flat 
handles.  The  handles  fit  into  one  another  and  are  secured 
by  a  milled  nut,  but   they  can  be   slid  along  each  other  so 

Fig.  32. 


Steps  3  and  5  :  The  eye  is  held  by  the  anchor  stitch  a  ;  the  button- 
holes are  cut  through  the  conjunctiva  and  Tenon's  capsule.  The 
reefing  forceps  f  have  been  inserted  so  that  the  long  upper 
blade  (1)  is  above  the  tendon  and  under  the  conjunctiva  and 
the  short  lower  blade  (2)  below  the  tendon.  In  this  and  sub- 
sequent figures  the  brolcen  lines  indicate  the  snh-conjunctival  part. 

that  the  "  hooks  "  may  coincide  or  be  separated  from  each 
other  to  a  greater  or  lesser  extent.  The  handle  is  graduated 
and  marked  4,  6,  8,  10,  12.  If  the  blades  are  set  to  any 
one  of  these  figures  and  then  the  forceps  is  laid  flat  upon 
a  piece  of  ribbon,  with  the  hook  of  the  long  blade  above  and 
the  hook  of  the  short  blade  below  the  edge  of  the  ribbon, 
the  action  of  lifting  the  handle  of  the  forceps  makes  the 
hook  of  the  long  blade  a  fulcrum  about  which  the  forceps 
rotates,  and  the  hook  of  the  short  blade  will  lift  the  ribbon 
and  fold  it  over  the  long  blade.  When  the  forceps  is 
turned  over  on  its  other  face  the  ribbon  will  be  folded  and 
shortened  by  as  many  millimetres — 4,  6,  8,  etc. — as  the 
forceps  is  set  to.  This  is  exactly  what  happens  to  the 
tendon.      The    forceps  is  held  over  the  external  canthus 
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with  hooks  towards  the  eye  and  the  long  blade  uppermost. 
The  short  blade  is  passed  into  one  buttonhole  and  beneath 
the  tendon,  just  as  if  it  were  a  squint  hook,  then  it  is 
slightly  withdrawn  to  allow  the  conjunctiva  to  be  lifted  on 
to  the  long  upper  blade  ;  the  tendon  is  between  the  two 
bladeSj  they  are  pushed  home  until  their  two  points  emerge 
from  the  other  buttonhole.  The  blades  are  locked  by  the 
turnpin,  and  the  forceps  slowly  turned  across  the  face  to  lie 
on  the  nose ;  during  the  movement  the  eye   will  be  seen 

Fig.  33. 


Reefing  forceps :  The  upper  figure  shows  the  blades  coincident ; 
behind  the  screw-clamp  the  bed-plate  is  seen  to  lie  against 
mark  4,  i.  e.  reefing  with  the  forceps  set  thus  will  shorten  the 
tendon  4  mm.  The  lower  figure  shows  the  iipj^er  blade  pushed 
along  the  lower  blade  as  far  as  possible ;  the  bed-plate  is  seen 
to  lie  against  mark  12,  i.  e.  reefing  with  the  forceps  set  thus  will 
shorten  the  tendon  12  mm. 

to  rotate  outAvards.  The  tendon  is  reefed.  When  a  small 
reef  is  desired  it  is  well  to  set  the  forceps  beforehand ;  for 
a  reef  of  more  than  8  mm.  it  is  easier  to  shift  the  set  of 
the  blades  when  in  position.  Similarly  if  the  reef  made 
does  not  appear  satisfactory,  the  forceps  can  be  turned  out 
and  the  blades  adjusted  as  desired.  Rotation  of  the 
forceps  causes  no  discomfort  to  the  patient  if  it  be  done 
slowly. 

Step  6  :  Sewing  up  the  reef  (Figs.  34  and  35). — The  reef 
is  fixed  by  sewing  up  the  base  on  each  side.  Two  doubled 
No.  1  silk  sutures  in  curved  No.  4  advancement  needles 
are  used.  The  needle  is  gripped  in  the  needle-holder 
close  to  the  eye  to  leave  as  much  of  the  needle  as  possible 
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pi'ojecting  free.  The  handle  of  the  reefing  forceps  is  raised 
so  that  the  base  of  the  I'eef  can  be  seen  on  the  side 
towards  the  cornea.  Then  the  needle  is  slipped  beneath 
the  cut    edge   of   the  conjunctiva,  dipped  under  the  blade 


Fic.  :u. 


Stops  .J  and  6  :  The  reefing  forceps  f  have  been  rotated  to  lie  across 
the  nose.  The  reef  in  the  tendon  is  being  secured  by  sutures; 
1  has  been  inserted  and  is  loosely  tied ;  2,  the  needle,  is  shown 
entering  the  conjunctival  buttonhole,  passing  below  the  reefin" 
forceps  and  coming  out  through  the  reef  and  conjunctiva. 

of  the  forceps  and  made  to  pierce  the  base  of  the  reef  ■ 
the  reefing  forceps  is  replaced  on  the  nose  and  the  needle 
point  will  be  seen  projecting  beneath  the  conjunctiva 
towards  the  outer  canthus ;  the  needle  is  drawn  throuo-h 
and  passed  once  again  through  the  reef  in  the  same 
fashion.      The  edge  of  the  reef  on  that  side  is  held  in  the 


Step  6  :  Diagram  to  show  path  of  needle  through  base  of  reef. 
N  needle,  r  reef,  cc  conjunctiva,  t  tendon,  s  sclera.  The  blades 
of  the  forceps  are  seen  shaded  in  cross-section. 

bight  of  the  silk.  Similarly  a  suture  is  passed  to  secure 
the  base  of  the  reef  on  the  other  side.  (Note  is  taken 
that  the  sutures  are  free  of  the  forceps  before  they  are 
tightened,  but  if  inadvertently  the  bights  enclose  the 
forcep.s,  the  forceps  may  be  withdrawn  before  the  sutures 


254 


A    NEW    Ol'EKATION     FOU    SQUINT, 


are  tightened.)  When  the  sutures  are  in  position  the 
reefing  forceps  are  lifted  off  the  nose,  the  blades  opened  by 
releasing  the  turnpin  and  loosening  the  milled  nut,  then 
the  blades  can  be  withdrawn  with  ease. 

The  sutures  are  now  tied  in  the  first  stage  of  a  surgical 
knot  and   the   effect  observed.      If    it   be    satisfactory  the 

Pig.  36. 


step  7  :  Fixing  the  eye  with  the  anchor  stitch.  The  eye  is  ab- 
ducted, the  anchor  stitch  A  is  tied  over  a  piece  of  strapping  1, 
and  the  whole  secured  by  another  piece  of  strapping  2. 

knot  is  completed  and  cut  to  leave  5  mm.  of  free  ends. 
Should  the  effect  of  the  reef  be  deemed  insufficient  after 
tying  the  first  step  of  the  surgical  knot,  the  effect  may  be 
increased  by  advancing  the  reef  to  the  extent  desired, 
as   described  further. 

Fig.  37. 


Blinker  affixed  to  the  spectacles  to  direct  vision  of  open  eye  so  as 
to  relieve  strain  of  anchor  stitch.     Operated  eye  bandaged. 

Step  7:  Fixing  the  eye  (Fig.  86). — Presuming  the  effect 
to  be  satisfactory  the  operation  is  completed  by  fixing 
the  eye  in  a  position  of  extreme  abduction  by  means  of 
the  anchor  stitch.  The  silk  is  turned  over  to  the  outer 
canthus.  The  silk  and  the  skin  is  dried;  then  one  end  of 
the  suture  is  fixed  down  to  the  skin  close  to  the  canthus 
by  a  piece  of  rubber  strapping  10  x  30  mm.,  the  suture  is 
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tied  over  this,  then  the  knot  and  its  ends  are  secured  by 
a  similar  piece  of  strapping  placed  at  right  angles  to  the 
first  piece. 

The  eye  is  bandaged,  the  turns  being  placed  so  as  to 
leave  the  bridge  of  the  nose  clear  for  the  spectacles.  A 
"  blinker  ''  is  fixed  to  the  spectacles  so  as  to  cause  the 
open  eye  to  look  towards  the  position  of  the  operated 
muscle  and  therefore  relieve  the  strain  on  the  anchor 
stitch  (Fig.  37). 

Reefing- Advancement. 
When  more  than  a  15°  rectification  is  required  it  is 
better  to  advance  the  reef,  both  because  of  the  greater 
effect  obtainable  and  because  the  scleral  sutures  strap 
down  the  reef  securely.  The  steps  of  the  operation  are 
similar  to  those  already  described,  differences  are  made  in 
Steps  1  and  6  only,  i.  e.  in  the  insertion  of  the  anchor 
stitch  and  in  sewing  up  the  reef. 

Step  1  :  The  anchor  stitch.—Since  the  stitches  securing 
the  base  of  the  reef  will  be  carried  forward  to  the 
limbus,  the  anchor  suture  is  better  placed  at  right 
angles  to  the  limbus  and  in  line  with  the  axis  of  the 
tendon,  so  as  to  leave  plenty  of  clear  space  about  the 
limbus  for  the  two  advancement  sutures  (Fig.  38). 

Steps  2,  3  and  4.— Locating  the  tendon, ''the  incisions, 
rasping  the  tendon,  are  identical. 

Step  5.— Reefing  the  tendon  is  the  same.  An  8  or  10 
mm.  reef  is  enough.  It  will  be  well  to  make  this  rather 
nearer  the  canthus  than  when  a  simple  reefing  is  done,  so 
as  to  allow  of  sufficient  slack  tendon  at  the  insertion  to  be 
drawn  forwards. 

Step  6  :  Sewing  up  the  reef  and  advancing  (Figs.  38  and 
39).— The  base  of  the  reef  is  secured  in  the  bight  of  the 
suture  one  on  each  side  as  before.  But  the  sutures  are 
not  tied.  Each  suture  is  fixed  in  turn  into  the  sclera,  one 
on  each  side  of  the  anchor  stitch  and  at  right  angles  to  it. 
A  needle  is  gripped  in  the  holder,  the  eye  steadied  by  the 
anchor  stitch  held  at  right  angles  to  the  tendon,  then  the 
VOL,  xxxn.  JO 
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needle  is  made  to  penetrate  the  conjunctiva  and  traverse 
the  upper  layers  of  the  sclera  close  to  the  limbus  for  2  to 
3  mm.  The  needle  is  inserted  close  to  the  anchor  stitch  and 
pushed  away  from  it  so  that  the  eye  is  quite  steady.      The 

Fig.  38. 


Roefing- advancement.  Shows  a,  the  anchor  stitch,  fixed  on  the 
sclera  at  right  angles  to  the  limbiis.  The  tendon  has  been  reefed 
and  its  base  secured  by  svittires  1  and  2 ;  the  reefing  forceps  are 
removed.  The  eye  is  held  steady  by  the  anchor  stitch  held  at 
right  angles  to  tendon,  and  sutui-e  No.  1  is  being  passed  into  the 
sclei-a. 

Fig.  39. 


Eeefing-advaneement :  Sutures  in  position.  Sutures  1  and  2  have 
been  secured  to  the  sclera  above  and  below  the  anchor  stitch  a, 
and  are  ready  to  be  tied  and  drawn  tight  so  as  to  advance  the  reef. 

suture  is  altogether  outside  the  conjunctiva  except  where 
it  pierces  it  to  grip  the  sclera  at  the  limbus,  and  again 
where  it  is  secured  to  the  reef.  When  both  the  sutures 
are  in  position  each  is  tied  in  the  first  stage  of  a  surgical 
knot  and  pulled  tight,  the  reef  is  drawn  towards  the  cornea 
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and  held  fast  and  pressed  to  the  gkjbe  by  tlie  sutures. 
When  sufficient  rectification  is  obtained  the  sutures  are 
finally  tied  and  cut  short. 

Stkp  7. — The  fixing  of  the  eye  with  the  anchor  stitch  is 
as  before. 

General  Remarks. 

The  operation  takes  less  time  to  perform  than  it  does  to 
describe  it.  It  is  simpler  in  technique  and  therefore  both 
quicker  and  easier  in  performance  than  an  open  advance- 
ment with  tenectomy.  Since  the  conjunctiva  is  cut  very 
little,  and  then  only  in  buttonholes  parallel  to  the  line  of 
the  vessels,  there  is  practically  no  bleeding  when  adrena- 
lin is  used  ;  in  fact  a  swab  is  rarely  wanted  from  start  to 
finish.  The  conjunctiva  is  puckered  up  Avhen  the  reef  is 
advanced,  but  it  is  remarkable  how  speedily  it  smooths 
out  again  ;  a  month  after  the  operation  no  rucking  can  be 
seen,  only  a  little  thickening  and  the  lines  where  the 
sutures  have  cut  into  the  conjunctiva.  The  reef  or  folded 
piece  of  tendon  leaves  no  permanent  lump  ;  it  soon  becomes 
so  flattened  to  the  curve  of  the  globe  that  it  is  not  possible 
to  tell  what  has  been  done.  The  anchor  stitch  nearly 
always  cuts  out  on  the  third  day;  it  presents  no  risk  to 
the  eye,  for  fluids  running  along  it  drain  out  from  the  eye. 
The  reefing  sutures  should  be  removed  on  the  eighth  day  ; 
they  are  nearly  always  firmly  in  position.  The  reefing- 
advancement  stitches  are  removed  easily,  for  the  business 
part  of  the  silk  is  easily  exposed  to  the  scissors.  Care, 
however,  is  required  in  cutting  the  sutures  when  reefing 
only  is  done,  for  the  business  part  of  the  silk  is  short 
and  tends  to  get  buried ;  for  this  reason  it  is  well  to  leave 
fairly  long  ends  to  these  sutures  and  to  tuck  them  into 
the  fornix."^  The  conjunctiva  of  the  operated  eye  should 
be  irrigated  once  daily  whilst  the  stitches  are  in  place. 

*  Dr.  Maxwell,  of  Dublin,  suggested  the  adoption  of  his  in-actice  of 
tying  the  knot  over  a  small  bead  threaded  on  to  the  silk.  This  certainly 
facilitates  removal  of  the  stitch,  and  the  presence  of  the  smooth  ghiss  bead 
appears  to  cause  no  discomfort  to  the  patient. 
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Operation  under  a  local  anassthetic  is  to  Ijc  profen-cd, 
since  then  it  is  possible  to  see  what  the  effect  is.  'J'he 
instillation  of  equal  parts  of  cocaine  5  per  cent,  and 
adrenalin  1-1000  for  ten  minutes  before  operation  gives 
perfect  results.  The  only  complaints  of  pain  occur,  first, 
when  the  needles  are  being  passed  through  the  base  of 
the  reef,  for  even  the  sharpest  needles  pu.sh  the  tendon 
before  them  and  cause  some  sense  of  dragging ;  this  can 
be  prevented  by  pushing  the  tendon  down  on  the  upturned 
needle-point  (the  tendon  rasp  (Fig.  31)  has  at  the  other 
end  a  prong  with  an  eye  in  the  extremity  which  is  useful 
for  this  purpose)  ;  secondly,  there  is  momentary  pain 
when  the  sutures  are  drawn  tight. 

The  position  of  the  operator  is  best  beside  the  patient 
on  the  same  side  as  the  tendon  to  be  reefed,  with  the 
assistant,  if  any,  on  the  further  side.  The  operator  will 
have  to  shift  his  position  when  passing  the  anchor  stitch. 

The  necessary  instruments  are  :  a  speculum  of  a  pattern 
that  Avill  keep  the  lashes  out  of  the  way;  the  smallest 
straight  blunt-pointed  squint  scissors  procurable  ;  a  pair 
of  stout  straight  Graefo  iris  forceps — ordinary  fixation 
forceps  are  much  too  large;  the  reefing  forceps;  the 
tendon  rasp,  which  also  serves  as  squint  hook  ;  a  good 
needle-holder  ;  three  No.  4  curved  needles  threaded  with 
No.  1  silk  doubled  six  inches  long.'^ 

Relation  of  Shohtening  to   Eectification. 

It  will  be  asked  what  amount  of  reefing-  or  shortening 
of  the  tendon  is  to  be  made  to  produce  a  desired  rectifica- 
tion. I  do  not  think  a  hard  and  fast  rule  can  be  made. 
So  much  dejDends  upon  the  response  of  the  particular 
patient :  some  cases  do  well  with  a  given  shortening,  others 
with  no  greater  squint  give  a  lesser  result  Avith  the  same 
shortening  even  when  the  operative  measure  appears  quite 
satisfactory.  Whilst  in  patients  with  alternating  squint 
with  no  vestige  of  fusion  faculty  the  results  are  particularly 

*  Messrs.  Weiss,  of  Oxford  Street,  have  put  np  these  instriiments  in  a 
complete  set. 
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variable.      So  far  as  mathomatical   calculations  go  results 

to  be   anticipated   vary  with  the  diameter  of  the  eye— a 

])oint  not  measurable.      Some  authors  suggest  that  1  mm. 

shortening  will  secure  a  rectification  of  5°.      Mr.  Percival, 

of  Newcastle,  kindly  sent  me  the  following  formula  : 

'•'  Taking    transverse    diameter    of    globe    at   24-5    mm. 

(Quain), 

"  Circumference  =  -  x  24--5  =  76-969  mm., 

.:  1  360  ,  ^__o 

1  mm.  =  —  46//. 

76-969 

But  the  question  of  action  of  muscle  is  more  complicated." 
Mr.  G.  F.  Alexander  recently  showed  me  a  calculation 
which  went  to  prove  that  the  real  effect  of  a  shortening  is 
only  half  that  usually  assumed,  not  5°  for  1  mm  ,  but  onlv 
2-5°.  My  experience  leads  me  to  conclude  that  this  lesser 
proportion  is  right,  even  when  the  action  of  the  internal 
rectus  is  for  the  time  inhibited  by  the  action  of  the  anchor 
stitch.  It  will  be  found  safer  to  calculate  2-5°  rectifica- 
tion for  ever}'  1  mm.  of  shortening  in  adult  eyes,  and  2° 
for  each  mm.  in  children. 


Cases. 

The  cases  are  given  in  the  order  of  operation.  There 
has  been  no  selection  of  cases  ;  all  squints,  good  and  bad 
cases,  were  taken  as  they  came,  provided  an  operation 
was  permissible.  The  possibility  of  correcting  the  squint 
by  the  use  of  glasses  had  been  eliminated  in  each  case. 
In  children  the  usual  methods  for  the  improvement  of  the 
amblyopic  eye,  occlusion  and  cycloplegia  of  the  fixing  eye, 
had  been  employed  to  the  full.  In  a  few  cases  previous 
operation  had  been  performed,  either  tenotomy  of  an 
internal  rectus,  t.g.  Cases  2,  4,  13;  in  others  the  reeling- 
advancement  was  performed  upon  an  external  rectus  for 
which  earlier  attempts  at  shortening  had  been  made  by 
other  methods  than  those  described,  c.  y.  1,  4,  19,  20,  26 
(marked  by  a  star).  Some  of  the  cases  are  unfinished  as 
reported,  for  it  is  intended  to  do  more  at  a  later  date  ;  e.  y. 
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Case  2  is  that  of  a  sailor  who  could  not  get  a  job  because 
of  his  squint ;  the  reefing  was  only  partially  successful 
owing  to  the  cutting  out  of  the  stitches  too  early,  but  the 
improvement  was  so  good  he  got  a  job ;  when  he  returns 
from  a  voyage  to  the  Antipodes  he  will  be  finished. 

In  seven  cases  of  squint  of  high  degree,  usually  with 
one  amblyopic  eye,  the  reefing  advancement  has  been 
combined  with  a  minimal  tenotomy  of  the  opposing 
internal  rectus,  e.g.  Cases  4,  10,  21,  22,  25,  27,  28.  The 
tenotomy  was  made  by  the  open  method  and  only  the 
tendon  itself  was  gripped  by  the  forceps  and  snipped 
across;  the  check  ligaments  were  not  cut.  This  minimal 
tenotomy  was  done  in  each  case  0113  vjeek  after  the  jitr- 
formmice  of  the  re&fiyig-ad cance ment ,  and  when  it  was  seen 
that  relief  of  the  strain  on  the  muscles  would  secure  a 
good  result.  This  procedure  seems  justified  in  the  case  of 
adults  who  cannot  have  both  eyes  operated  upon. 

In  the  table  only  the  barest  of  details  are  given.  In 
the  earlier  cases  the  technique  was  not  the  same  in  all 
details  as  that  described  above.  At  first  only  single 
thread  silk  was  used,  the  reef  was  not  sewn  up,  the 
scleral  stitches  were  inserted  at  right  angles  to  the 
limbus,  and  there  was  no  anchor  stitch.  There  were, 
accordingly,  failures  from  cutting  out  of  the  stitches.  The 
failures  led  to  the  experiments  described  in  the  following 
paper,  and  to  the  adoption  of  the  anchor  stitch,  doubled 
silk,  and  better  means  of  securing  the  reef.  The  practice 
of  rasping  the  tendon  was  not  adopted  until  quite  late  in 
the  series,  from  Case  21  onwards. 

It  will  be  noticed  that  in  this  series  operation  has  been 
confined  to  one  eye  ;  this  has  been  done  so  as  to  gain  a 
fair  judgment  of  what  reefing  a  single  muscle  can  effect. 

It  is  obvious  that  in  many  of  these  cases  the  desired 
rectification  cannot  be  obtained  satisfactorily  except  by 
operating  upon  both  eyes  and  sharing  the  effect ;  this 
will  be  done  later. 
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61a.   Sunie  ex2')eri.ment.s  to  ascertain   tlu:  .securllij  of 
sutures  for  squint   operations. 

By  N.  Bishop  Harman. 

To  determine  the  relative  security  of  scleral  sutures  is 
not  an  easy  matter.  Some  operators  have  predilections 
for  sutures  that  traverse  the  sclera  at  right  angles  to  the 
limbus  and  in  line  with  the  axis  of  the  tendon  to  be  ope- 
rated ;  other  operators  prefer  sutures  that  traverse  the 
sclei'a  parallel  to  the  limbus  and  across  the  axis  of  the 
tendon.  The  former  claim  ease  of  insertion,  for  the  eye  is 
steady  under  a  strain  applied  in  the  axis  of  the  tendon, 
and  they  claim  ease  of  insertion  secures  good  insei'tion  and 
therefore  security.  The  other  operators  claim  that  the 
superior  security  of  a  suture  traversing  the  sclera  at  right 
angles  to  the  axis  of  the  tendon  and  therefoi'e  at  right 
angles  to  the  strain  of  the  suture  amply  compensates  for 
the  greater  difficulty  involved  in  placing  a  suture  parallel 
to  the  limbus. 

To  get  some  data  on  these  points  I  have  made  a  series 
of  simple  experiments.  To  use  actual  sclera  was  imprac- 
ticable ;  no  two  needles  will  traverse  the  layers  of  a  piece  of 
sclera  to  the  same  depth  and  extent.  Artificial  materials 
had  to  be  used  to  secure  uniformity  in  the  experiments. 

A  number  of  pieces  of  pasteboard  (post-cards)  were 
taken  and  bored  simultaneously  with  two  small  holes  4  cm. 
apart.  These  holes  w^ere  threaded  with  twine.  The 
cards  were  fixed  in  a  holder  so  that  the  holes  were 
verticall}^  above  each  other  in  some  cards,  and  horizontally 
in  other  cards.  Some  of  the  cards  were  threaded  with 
single  twine,  others  with  doubled  or  two  strands  of  twine  ; 
the  holes  were  just  filled  by  the  two  strands. 

There  are  four  possibilities  for  this  experiment  : 

(1)  Holes  vertical,  single  tAvine. 

(2)  Holes  vertical,  double  twine. 

(3)  Holes  horizontal,  single  twine. 

(4)  Holes  horizontal,  double  twine. 
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The  loose  ends  of  the  twine  were  tied  together  and  then 
a  hook  carrying  a  tin  bucket  attached  thereto.  The 
lianging  bucket  was  then  gradually  filled  with  small  shot 
until  the  twine  toi'e  out  of  the  card.  The  weight  of 
bucket  and  shot  w^as  then  taken.  A  half  dozen  experi- 
ments were  made  for  each  of  the  four  positions.  The 
several  experiments  in  each  group  came  out  singularly 
alike.  The  results  for  each  group  were  averaged  and 
then  raised  to  a  common  denominator,  taking  100  for  the 
highest  figure.      The  results  were  as  follows  : 

(1)  Holes  vertical,  single  twine       ...  .82 

(2)  Holes  vertical,  double  twine     .  .  .85 

(3)  Holes  horizontal,  single  twine  .  .  .88 

(4)  Holes  horizontal,  double  twine  .  .100 
These  figures  show  a  greater  bearing  strain  for  a  thread 

fixed  in  a  tissue  so  that  the  giip  on  that  tissue  lies  across 
the  line  of  traction  or  strain.  Also  that  a  double  thread 
holds  better  than  a  single  thread. 

Watching  the  actual  experiments  was  very  instructive. 
With  the  holes  vertical  the  whole  weight  on  the  twine  was 
borne  by  the  one  top  hole,  and  once  the  twine  had  begun  to 
cut  into  the  card  with  the  increase  of  weight  the  twine  tore 
clean  through  the  card  w^ith  a  rush  ;  the  same  occurred 
with  single  or  double  twine.  When  the  holes  w^ere  hori- 
zontal the  weight  was  divided  between  the  two  holes,  and 
the  twine  did  not  tear  the  card  downwards  in  the  direc- 
tion of  the  weight,  but  it  cut  the  holes  laterally  so  that 
two  slits  appeared  approaching  each  other  thus  ^"^-^^^,.^  ; 
also  the  card  was  torn  slowly  and  in  jerks  ;  sometimes  one 
hole  would  enlarge,  then  the  tear  would  cease  whilst  a  con- 
siderable addition  to  the  shot  was  made. 

These  experiments  point  (1)  to  the  advantage  of  inser- 
ting scleral  sutures  so  that  they  traverse  the  sclera 
parallel  to  the  limbus  and  across  the  axis  of  the  tendon  ; 
(2)   to  the  advantage  of  using  doubled  silk. 

The  difficulty  of  inserting  sutures  across  the  axis  of  the 
tendon,  owing   to   the  free    yielding   of  the    globe    to    the 
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pressure  exerted  transversely  to  the  axis  of"  a  tendon,  can 
be  easily  overcome  by  first  inserting  a  temporary  sutui-e  in 
line  with  the  axis  of  the  tendon,  either  exactly  in  line 
with  this  axis  where  two  scleral  sutures  are  to  be  inserted 
athwart  the  tendon,  or  a  little  to  one  side,  but  parallel 
with  the  axis  of  the  tendon  when  only  one  scleral  suture 
is  to  be  inserted.  The  globe  can  be  held  fast  by  means 
of  this  temporary  suture,  the  strain  of  the  insertion  of  the 
real  suture  is  exactly  balanced  by  the  hold  on  tlie 
temporary  suture,  it  is  inserted  with  incomparably  greater 
ease  than  when  fixation  forceps  is  used,  and  with  much 
less  damage  to  the  conjunctiva. 

{May  nth,  1912.) 

Mr.  Brooksbank  James  said  that  the  method  of  putting 
the  stitch  across  the  margin  of  the  cornea  he  had  been 
doing  for  some  time  and  had  published  in  the  Transactions. 
In  most  of  these  operations  the  stitch  is  put  at  right  angles 
to  the  cornea.  A  point  which  struck  him  was  that  the 
reefing  must  leave  a  permanent  mark.  He  could  not  see 
that  the  anchor  stitch  was  absolutely  necessary,  especially 
as  it  tore  through  in  so  short  a  time. 

Dr.  Hill  Griffith  desired  to  refer  to  two  points — the 
insertion  of  the  pulley  suture  and  the  isolation  of  the  tendon. 
No  needle-holder  should  be  employed,  as  it  was  easier  to 
judge  the  proper  depth  when  the  needle  was  held  in  the 
fingers  ;  he  had  twice  perforated  the  anterior  chamber  when 
using  a  holder.  He  secured  the  tendon  by  grasping  its 
Avhole  width  with  forceps  and  then  separating  it  from  the 
sclerotic  by  use  of  blunt-pointed  curved  scissors  held  with 
the  convex  surface  towards  the  eyeball,  the  scissors  thus 
used  dipped  very  easily  under  the  tendon,  and  the  points 
appeared  above  the  upper  edge  of  the  tendon  were  made 
to  perforate  the  capsule  of  Tenon  at  this  point. 

Dr.  Ballantvne  said  that  he  had  been  in  the  habit  of 
inserting  the  sutures  parallel  to  the  margin  of  the  cornea 
in  the  manner  referred  to  by  Mr.  Harman.  If  the  stump 
of  the  tendon  is  not  removed  before  this  stage,  and  if  it  is 
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firmly  gripped  with  fixation  forceps  when  puttin.tr  in  the 
sutures,  undue  mobility  of  the  globe  is  not  experienced. 
He  did  not  think  so  firm  a  grip  could  be  secured  by 
means  of  the  anchoring  suture. 

Mr.  Bishop  Harman,  in   replying  to    the   remarks,  s  nd 
that   of  the   thirtv-four  cases  operated  upon,  twenty  had 
been  done  so  long  that  their  state  might  be  looked  upon 
as   permanent.       With  regard  to  the    suggestion    of   one 
speaker  that  the  eye   did  not  wobble  during  the  insertion 
of  a  scleral  stitch  'transversely  to  the  axis  of  the  tendon 
if  the  stump  of  the  tendon  was  held  by  fixation  forceps,  he 
(Mr   Harman)  pointed  out  that  in  this  reefing  operation  the 
tendon  was  not  exposed  or  cut.      Mr.  Brooksbank  James 
had  questioned  the  advantage  of  the  operation  over  open 
advancement    with   tenectomy  :    he   replied,   granting  the 
success  of  the  reefing   operation  in   a  good  proportion  of 
cases  the  advantages  were  great ;  for  it  could  be  done  on 
out-patients  with  safetv  ;  in  the  event  of  failure  the  patient 
Avas  no  worse   off,  for  the   squint  was  not  increased,  and 
the   operation    was    easily   repeated  on  the   same  muscle. 
Further    the  fear  that  a  lump  was  left  at  the  site  of  the 
reefing  was  not  justified  by  experience,  it  was  remarkable 
how  little  permanent  scarring  was  left. 


62.   Cases  of  disease  of  the  pituitaru  hjdy  v:[thout 
acromegaly . 

By  L.  Weuxer. 
In  the  last  volume  of  the  TrausacUons  of  this  Society 
Mr  J  Herbert  Fisher  gave  such  an  admirable  review  of 
the  present  state  of  knowledge  regarding  the  pituitary 
body  that  I  was  somewhat  reluctant  to  bring  forward 
another  communication  on  the  same  subject  after  such  a 
short  intai-val  of  time.  But  as  I  had  the  opportunity  of 
seeing  several  well-marked  examples  of  pituitary  disease 
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without  acromegaly,  I   thought  I  might  venture   to   open 
up  tlie  subject  again. 

It  will  be  advisable  at  the  outset,  even  at  the  risk  of 
going  over  some  of  the  ground  already  covered  by  Mr, 
Fisher,  to  give  some  idea  of  the  work  which  has  been 
done  in  connection  with  the  hypophysis. 

Generally  speaking,  the  history  of  the  development  of 
knowledge  Avith  respect  to  this  mysterious  gland  embraces 
three  periods.  Prior  to  1886,  although  many  cases  of 
tumour  of  the  pituitary  body  had  been  observed  and 
recorded,  no  very  definite  idea  had  been  obtained  as  to  the 
symptoms  which  point  to  disease  of  this  body;  then, 
in  the  year  mentioned,  Marie  established  the  relationship 
between  it  and  acromegaly,  and  soon  afterwards  gigantism 
was  recognised  to  be  due  to  the  same  cause.  But  the 
most  interesting  and  important  period  dates  frotn  the 
discovery  by  Frohlich,  in  1901,  from  clinical  observation, 
of  a  new  and  quite  different  group  of  symptoms,  the 
so-called  adiposo-genital  group,  consisting  in  general 
adiposity,  sexual  infantilism,  and  even  arrest  of  bodily 
growth.  These  observations  were  subsequently  confirmed 
by  the  results  obtained  by  experimental  hypophysectomy. 
To  this  period  also  belongs  the  increased  accuracy  in 
diagnosis  which  has  been  provided  by  radiography  of  the 
sella  turcica,  as  well  as  the  improved  methods  of  treatment, 
opotherapy,  radiotherapy,  and  operation. 

The  symptoms  caused  by  tumours  of  the  pituitary  body 
are  of  two  kinds,  namely,  those  w^hich  are  due  to  the 
presence  of  an  intra-cranial  tumour  and  are  merely  the 
result  of  the  mechanical  pressure  exerted  on  neighbouring 
parts  (they  will  be  referred  to  again  later  on),  and  those 
wdiich  depend  on  the  altered  secretion  of  the  gland.  The 
former  are  simple  and  readily  explained,  whereas  the  latter 
are  most  complex  and  variable. 

The  results  of  experimental  hypophysectomy  show  that 
the  activity  of  the  pituitary-  body,  as  far  as  the  clinical 
symptoms  which  we  are  at  present  discussing  are  con- 
cerned, resides  in  the  anterior  (ectodermal)  lobe,  and  that 
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its  presence^  at  least  in  part,  is  required  to  sustain  life. 
Partial  resection  of  this  lobe  gives  rise  to  the  adiposo- 
genital group  of  symptoms. 

These  ex))erimental  investigations  and  operative  results 
on  patients,  backed  up,  to  a  certain  extent,  by  clinical 
observation,  has  led  to  the  inference  that  diminished 
pituitary  secretion  (hypopituitarism)  checks  sexual  develop- 
ment and  bodily  growth  in  the  young,  while  it  merely 
gives  rise  to  loss  of  function,  amenorrhoea  and  impotence 
in  adults,  and  that  increased  secretion  (hyperpituitarism) 
produces  gigantism  in  the  young  and  acromegaly  in  adults  ; 
that,  in  fact,  ''  gigantism  is  the  acromegaly  of  youths,  and 
acromegaly  the  gigantism  of  adults." 

So  far,  this  explanation  of  the  symptoms  in  question 
seems  comparatively  simple  and  satisfactory,  and  can  be 
made  to  fit  in  with  clinical  observations  which,  at  first 
sight,  seem  to  be  at  variance  with  it.  For  instance,  it  is 
stated  that  acromegaly  may  occur  in  the  presence  of  a 
normal  pituitary  gland,  but  even  if  this  be  true,  the 
hyper-pituitarism  might  be  the  result  of  increased  activity 
of  the  normal  gland,  and  in  the  case  of  a  diseased  gland 
without  '^  glandular  "  symptoms,  it  is  possible  that  it  might 
contain  small  remnants  of  normal  anterior  lobe  in  sufficient 
quantity  to  prevent  the  development  of  such  symptoms, 
and  the  results  of  hypophysectomy  show  that  a  very  small 
remnant  of  the  anterior  lobe  suffices.  Again,  tumours  of 
the  infundibulum  have  been  described  with  symptoms  of 
the  adiposo-genital  type,  but  in  which  the  hypophysis 
itself  was  found  to  be  normal,  even  on  microscopical  exa- 
mination, and  even  then  it  is  conceivable  that  the  pressure 
of  the  tumour  might  check  the  normal  secretion  of  the 
gland,  or  prevent  its  access  to  the  circulation.  Further- 
more, the  successive  appearance  of  symptoms  of  hyper- 
and  hypo-pituitarism  in  the  same  patient  is,  on  this 
hypothesis,  occasioned  by  irritation  of  the  gland  in 
the  early  stage  by  a  lesion,  which  later  on  causes  its 
destruction,  and  lastly,  the  simultaneous  existence  of  both 
kinds  of  symptoms  could  be  brought  about  by  the  persistence 
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for  a  time  of  those  due  to  hypersecretion  when  a  diminu- 
tion in  the  secretion  began  to  set  in. 

Unfortunately  the  question  as  to  the  manner  in  which  the 
various  symptoms  are  brought  about  is  not  all  so  simple 
as  this  hypothesis  would  seem  to  make  it,  for  the  hypo- 
physis is  not  only  intimately  related  to  the  sexual  glands, 
but  it  also  seems  to  influence,  in  a  great  degree,  the  thyroid, 
the  adrenals,  and  perhaps  the  thymus,  and  is  in  turn 
reacted  upon  by  them.  But  in  the  present  state  of  our 
knowledge  concerning  the  ductless  glands  this  is  too  com- 
plex and  too  unprofitable  a  subject  to  enter  into  here. 
It  is  only  necessary  to  point  out  that  the  possible  effects  of 
the  altered  condition  of  these  glands,  whether  acting  in 
the  way  of  compensation  or  otherwise,  must  be  taken 
into  account  in  any  attempt  to  trace  symptoms  to  their 
origin.  Again,  within  the  last  few  years  attention  has 
been  drawn  to  the  existence  of  an  accessory  hypophysial 
body  under  the  mucous  membrane  of  the  pharyngeal  vault. 
This  body,  which  increases  in  size  with  advancing  years, 
has  the  same  structure  as  the  anterior  lobe  of  the  normal 
gland,  and  its  secretion  would  therefore  supplement  an 
impairment  of  the  function  of  the  latter. 

Although  this  theory  of  hyper-  and  hypopituitarism  is 
the  one  which  is  most  commonly  held,  it  has  by  no  means  met 
with  univei'sal  acceptance.  Erdheim,  for  instance,  while 
admitting,  as  he  must,  the  fact  of  the  very  frequent  associa- 
tion of  Frohlich's  adiposo-genital  syndrome  with  tumours 
of  the  hypophysis,  considers  that  these  symptoms  are 
caused,  not  by  interference  with  the  glandular  properties 
of  the  hypophysis,  but  b}^  pressure  on  some  unknown 
centre  in  the  brain,  which  controls  the  formation  of  fat 
and  bodily  growth,  etc.  He  was  led  to  this  conclusion 
chiefly  from  the  observation  that  tumours  of  the  infun- 
dibulum  more  especially,  and  of  other  parts  of  the  base 
of  the  brain  occasionally,  produce  these  same  symptoms, 
even  though  the  hypophysis  be  intact.  B.  Fischer,  who 
has  written  a  very  interesting  monograph  on  disease  of 
the  hypophysis,  agrees   with   Erdheim  in   this  explanation 
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of  the  causes  of  these  symptoms,  hnt  he  goes  a  step 
further,  and  phices  the  hitherto  unknown  cerebral  centre 
in  the  posterior  lobe  of  the  hypophysis,  which  he  is  satisfied 
contains  nerve-fibres.  He  believes,  liowever,  that  acro- 
megaly is  due  to  hyperpituitarism  (anterior  lobe),  that  it  is 
always  an  adenoma  which  gives  i"ise  to  it,  and  he  makes, 
to  my  mind,  a  rather  strong  statement,  based  on  his  inter- 
pretation of  the  literature,  namely,  that  no  genuine 
case  of  acromegaly  has  been  placed  on  record  without 
tumour  of  the  hypophysis  ;  either,  he  says,  the  diagnosis  of 
acromegaly  was  not  established  beyond  doubt,  or  the  proof 
of  the  absence  of  a  tumour  or  of  hypertrophy  of  the  gland 
was  not  free  from  objections. 

The  six  cases  of  pituitary  disease  which  have  come 
under  my  notice  will  now  be  described. 

Case  1. — Tumour  of  the  pituitary  hoJij  icithout  ''  glau- 
dular "  symptoms;  hitemjyoral  hemianopsia;  hemiopic 
pupillary  reaction  as  a  consensual  contraction  only ; 
hulbnr  paralysis.      Post-mortem  examination. 

History  of  illness. — A.  K — ,  an  unmarried  lady,  a^t.  50 
years,  consulted  me  in  February,  1910,  for  failure  of  sight. 
It  appeared  that,  two  and  a  half  years  before,  she  had  com- 
plained of  seeing  double,  and  had  been  treated  by  a 
colleague,  who  had  ordered  her  +  1'5  sph.  with  prism 
base  out,  showing  that  she  had  a  convergent  strabismus. 
At  that  time  she  had  a  so-called  bilious  attack,  accom- 
panied by  fainting,  in  which  she  was,  according  to  her 
sister's  statement,  momentarily  unconscious.  The  sight 
of  the  right  eye  began  to  fail  about  the  same  time,  and 
two  months  ago  the  lid  of  the  right  eye  commenced  to 
droop.  The  sight  is  now  getting  dim  in  the  left  eye. 
Since  the  bilious  attack,  at  the  beginning  of  her  illness, 
she  has  not  suffered  either  from  headache  or  vomiting. 

Condition  on  examination. — Patient  is  a  tall,  thin  woman 
with  a  rather  sallow  complexion.  There  is  complete 
ptosis  on  the  right  side  with  absolute  loss  of  power  in  the 
lid,  and  total  ophthalmoplegia  except  for  a  slight  rotation 
on  making  an  attempt  to  look    down — such  a  rotation   as 
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would  be  caused  by  the  action  of  the  superior  oblique 
muscle.  In  the  left  eye  motion  outwards  was  lost,  Imt 
otherwise  the  movements  were  normal.  There  is  no 
nystagmus.  V.  in  right  eye  =  /g-  with  +  lb  sph.  Can 
only  count  fingers  at  1  m.  with  the  left  eye.  The  right 
field  of  vision  show'ed  a  loss  of  the  temporal  half,   which 

Fici.  40. 
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Field  of  vision.     Case  1.     Taken  March  1st,  1910. 


did  notj  however^  reach  the  middle  line  at  the  centre 
(Fig.  40),  and  she  could  only  count  my  fingers  in  the  inner 
half  of  the  left  field  of  the  left  eye.  She  had,  therefore, 
a  bitemporal  hemianopsia. 

PujnJs. — The  right  pupil  has  a  diameter  of  2'5  mm.  and 
is  absolutely  immovable,  exhibiting  no  trace  of  reaction, 
either  direct  or  consensual,  to  light  or  on  attempting  to 
converge.      The  left,  which  measures  4  mm.,  reacts  fairly 
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on  convergence,  does  not  react  to  light  directly,  but  the 
consensual  movement  is  good.  As  the  pupils  did  not 
react  to  light  directly  it  was  impossible  to  apply  the  test 
for  the  hemiopic  pupil  in  the  ordinary  way,  but  I  found 
that  on  illuminating  the  right  retina  alternately  from  the 
nasal  and  temporal  sides  with  the  ophthalmoscope,  a  very 
definite  consensual  contraction  was  obtained  in  the  left 
eye  Avhen  the  light  was  thrown  on  the  outer  portion  of  the 
retina  of  the  right  eye,  whereas  the  left  pupil  exhibited 
barely  a  trace  of  reaction  when  the  inner  portion  of  the 
right  retina  was  illuminated.  I  was  able  to  demonstrate 
this  reaction  to  some  of  my  colleagues  and  pupils.  The 
hemiopic  reaction  was  so  w^ell  marked  that  it  was  possible 
to  elicit  it  in  ordinary  daylight  by  placing  the  patient 
sideways  at  a  window ;  when  she  stood  with  her  right 
side  towards  the  window  so  that  the  light  fell  principally 
on  the  inner  or  unaffected  half  of  the  right  retina  a 
distinct  dilatation  and  contraction  of  the  left  pupil  was 
produced  by  shading  or  uncovering  the  right  eye,  but 
Avhen  her  position  was  reversed,  so  that  she  stood  Avith  the 
left  side  towards  the  window,  there  was  little  or  no 
response  in  the  left  pupil  on  excluding  or  exposing  the 
right  eye.  Of  course  care  was  taken  when  she  stood 
in  the  latter  position  that  no  shadow  w^as  cast  by  the  nose 
on  the  right  eye. 

The  left  optic  disc  is  very  white  and  the  vessels  are 
much  reduced  in  calibre,  Avhile  the  right  only  showed  a 
moderate  degree  of  pallor. 

X-ray  examination. — A  radiograph  of  the  skull  kindly 
taken  for  me  by  Dr.  Maurice  Hayes,  radiographer 
to  the  Mater  Misericordise  Hospital,  showed  that  the  sella 
turcica  was  considerably  enlarged,  the  dorsum  sellse  and 
posterior  clinoid  processes  had  been  to  a  great  extent 
absorbed,  and  the  anterior  clinoid  processes  were  also  some- 
what eroded.  The  diagnosis  of  a  tumour  of  the  pituitary 
body  was  therefore  certain. 

Slight  giddiness  and  headache  are  the  only  other 
symptoms  present  in  addition  to  the  eye  symptoms..       She 
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is  not  di-owsy,  she  says,  except  for  want  of  occujiation. 
The  thyroid  gland  seems  normal ;  it  is  certainly  not 
enlarged.  Urine  :  specific  gravity  1015,  and  contains 
neither  albumen  nor  sugar. 

Personal  and  family  history. — She  has  always  enjoyed 
good  health,  except  for  an  attack  of  vomiting  and  giddiness 
ten  years  ago  which  lasted  about  a  week,  and  was  supposed 
to  be  due  to  the  liver.  She  has  never  suffered  from  amenor- 
rhoea,  and  has  not  had  syphilis.  Her  father  died  aged  eighty 
from  old  age,  and  her  mother  at  the  age  of  fifty-nine,  cause 
unknown.  There  are  two  sisters  and  one  brother  alive 
and  healthy.      One  brother  died  of  heart  disease  recently. 

Progress  of  case. — The  atrophy  of  the  discs  increased  in 
both  eyes  and  the  vision  continued  to  deteriorate  rapidly, 
so  much  so  that  by  the  end  of  May  with  the  right  eye  she 
could  only  see  movements  of  the  hand  in  the  inner  half  of 
the  right  field,  while  even  perception  of  light  wjis  lost  in 
the  left  eye.  She  was  not  troubled  much  with  headache, 
but  felt  more  or  less  giddy,  especially  on  changing  her 
position,  as  on  getting  up  or  lying  down.  No  vomiting. 
She  now  complained  of  numbness  of  the  left  side  of  the 
face  but  could  feel  the  touch,  although  not  so  well  as  on 
the  other  side. 

August  29th  :  Has  now  only  P.L.  in  right  eye.  Left 
side  of  face  completely  paralysed,  and  cannot  close  the  left 
eye ;  sensation  of  numbness  on  this  side  also  increased. 
The  conjunctiva  and  cornea  of  the  left  eye  are  anajsthetic, 
and  sensation  is  lost  in  the  region  of  distribution  of  the 
first  and  second  divisions  of  the  fifth  nerve.  Neuro- 
paralytic keratitis  developed  in  the  left  eye,  the  centre  of 
the  cornea  presenting  a  circular  area  of  cloudiness,  with 
some  steaminess  of  the  surface.  Occasional  choking 
sensations  occurred  when  swalloAving  food.  Sometimes 
felt  darting  pains  in  left  temple  and  across  top  of  head. 
Hearing  is  normal. 

Admitted  to  hospital  on  September  16th.  In  addition 
to  the  symptoms  previously  mentioned,  the  left  side  of  the 
palate    became    insensitive    and    paralysed,    the    mucous 
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inoinl)rane  become  dry  and  covered  with  inspi.'^.sated 
secretion  and  dried  remnants  of"  food,  and  fluids  could  only 
be  swallowed  with  great  difficulty.  Under  a  protective 
bandage  the  neuroparalytic  keratitis  improved  remarkably 
for  a  while,  but  it  soon  relapsed,  to  terminate  in  a  large 
central  ulcer,  which  ruptured  and  was  followed  by  pan- 
ophthalmitis, the  whole  process  being  rendered  absolutely 
painless  by  the  paralysis  of  the  fifth  nerve.  The  difficult}' 
of  protecting  the  cornea  was  greatly  increased  by  a  retrac- 
tion of  the  upper  lid,  which  was  greater  than  could  be 
accounted  for  by  the  paralysis  of  the  orbicularis.  The 
bulbar  paralysis  made  further  progress,  so  much  so  that 
her  speech  became  unintelligible  and  her  tongue  immov- 
able. The  bronchi  became  filled  with  mucus,  which  she 
was  unable  to  dislodge,  and  which  consequently  gave  rise 
to  severe  fits  of  coughing.  While  in  hospital  her  pulse  was 
very  fast,  120  to  130,  although  the  temperature  was  normal. 
She  never  had  convulsions.  In  spite  of  her  pitiable  con- 
dition her  intellect  seemed  to  be  unimpaii-ed  up  to  the  time 
of  her  death,  which  took  place  suddenl}'  on  the  morning 
of  November  8th. 

rost-mortem  examination. — On  raising  the  brain  a  solid 
tumour  of  a  greyish-pink  colour  the  size  of  an  egg  was 
found  occupying  the  sella  turcica.  It  Avas  not  confined 
to  it,  but  projected  over  the  dorsum  selljB.  The  upper  or 
cei'obral  surface  of  the  growth  was  smooth,  but  slightl}' 
nodular,  while  the  lower  surface  was  more  or  less  ragged, 
and  was  indented  by  the  dorsum  sellae.  The  sella  turcica 
Avas  enlarged  autei-o-posteriorly,  the  anterior  clinoid  pro- 
cessess  rough  and  eroded  and  the  dorsum  sellfe  partly 
absorbed.  The  cavernous  sinuses  contained  a  gelatinous 
substance  Avhich  seemed  to  be  secondary  deposits  from  the 
tumoui',  and  similar  small  gre}'  gelatinous-looking  nodules 
wore  visible  on  the  dura  mater  opposite  the  pons  and 
medulla  oblongata.  The  pons  itself  was  considerably 
flattened  by  the  pressure  of  the  tumour,  especially  on  the 
left  side,  and  presented  a  small  circular  area  of  iiifilti-a- 
tion  iibont  the  size  of  a  throep(Miny-bit. 
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The  tumour  was  difficult  to  remove,  and  lience  the  exact 
relation  of  the  cranial  nerves  to  it  was  difficult  to  deter- 
mine, but  both  third  nerves  and  the  carotid  arteries  were 
embedded  in  it.  The  chiasma  and  optic  nerves  were  com- 
pletely flattened,  and  the  latter  looked  almost  like  bits  of 
tape.  They  measured  7  mm,  in  breadth  and  1*25  mm.  in 
thickness.  The  cerebral  convolutions  showed  no  traces  of 
flattening-,  nor  was  there  any  increase  in  the  quantity  of 
fluid  in  the  ventricles.  With  the  exception  of  some  hypo- 
static congestion  of  the  lungs  the  internal  organs  were 
healthy.  Unfortunately  the  thyroid  and  adrenals  were 
not  examined. 

Microscojnc  examination  of  the  tumour. — The  tumour,  the 
sections  of  Avhich  were  kindly  prepared  for  me  by  Dr. 
O'Kelly,  assistant  pathologist,  consists  of  a  connective-tissue 
stroma,  which  is  fairly  well  supplied  with  vessels,  and  a 
cellular  parenchyma.  The  cells  are  mostly  arranged  in 
solid  alveoli  of  various  sizes  which  are  often  irregular  in 
shape,  but  in  some  parts  the  alveolar  arrangement  is  absent, 
and  the  cells  form  large  compact  masses  without  any  inter- 
vening stroma.  There  is  no  appearance  of  glandular 
structure  in  the  tumour,  nor  are  there  any  remains  of  the 
anterior  granular  lobe.  The  protoplasm  of  the  cells  stains 
badly  and  does  not  contain  granules.  The  outline  of  the 
cells  are  very  indistinct.  A  few  eosinophile  cells  can  be 
found,  but  only  on  examining  several  microscopic  fields 
under  a  high  power. 

A  large  proportion  of  the  growth  has  undergone  mucoid 
degeneration  which  has  affected  both  the  stroma  and  the 
cells,  with  the  result  that  here  an  appearance  is  produced 
exactly  resembling  a  colloid  cancer.  Small  haemorrhages 
are  to  be  met  with  now  and  then,  and  one  larger 
haemorrhage  has  resulted  in  the  production  of  a  small  cyst. 
There  is  also  a  tendency  to  the  formation  of  cysts  by  the 
bi'eaking  down  of  the  tissue  in  those  parts  which  have 
vmdergone  mucous  change.  Areas  of  round-cell  infiltra- 
tion and  sometimes  pigment-granules  occur  in  the  neigh- 
bourhood of  some  of  the  vessels.      In   sections  made  from 
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a  small  nodule  near  the  surface  of  the  tumour  there  is 
extensive  fatty  degeneration  in  the  centre,  the  cells  being 
laden  with  fat  granules  which  stain  well   with  Sudan  III. 

The  infiltration  in  the  pons  presents  the  same  features 
as  the  original  tumour,  except  that  here  the  alveolar  struc- 
ture is  not  noticeable. 

On  comparing  the  sections  with  the  illustrations  of  other 
pituitary  tumours,  I  can  certainly  say  that  this  case  has 
nothing  in  common  with  the  epithelial  duct  tumours  of 
the  infundibulum.  It  bears  some  resemblance  to  the 
malignant  adenoma  of  the  hypophysis  represented  in  fig. 
6  of  Fischer's  monograph,  except  that  in  his  case  the  cells 
are  better  outlined  and  their  pi-otoplasm  is  better  stained. 

According  to  Courtellemont  the  histology  and  classifica- 
tion of  tumours  of  the  pituitary  body  form  one  of  the 
most  obscui'e  points  in  their  history.  His  statistics  lead 
him  to  the  conclusion  that  stratified  epithelial  tumours 
(as  well  as  tubercle  and  syphilis,  which  are  very  rare)  are 
not  accompanied  by  acromegaly,  but  by  the  adiposo-genital 
syndrome  (Erdheim's  and  Bartel's  cases),  while  acromegaly 
is  usually  found  in  association  with  adenomata.  He  there- 
fore supports  Fischer's  view. 

In  ni}'  case,  whether  the  tumour  is  to  be  regarded  as  an 
adenoma  or  a  sai'coma  there  can  be  no  question  as  to  its 
malignancy. 

In  this  case  the  only  symptoms  present  were  those  due 
to  the  local  pressure  of  the  tumour  on  neighbouring  parts 
and  to  the  secondary  involvement  of  the  pons.  The  only 
positive  evidence  during  life  of  the  existence  of  a  tumour 
of  the  hypophysis  was  afforded  by  the  radiographic 
demonstration  of  the  enlargement  and  erosion  of  the  sella 
turcica,  for  bitemporal  hemianopsia,  though  very  suggestive 
of  pituitary  disease,  is  not,  of  course,  pathognomonic.  It 
is  remarkable,  too,  that  the  tumour,  in  spite  of  its  large 
size,  gave  rise  to  no  signs  of  increased  intra-cranial 
tension,  such  as  vomiting,  headache  or  optic  neuritis,  and, 
indeed,  symptoms  of  increased  pressure  within  the  skull 
are  usuallv  in  abeyance  in  these  cases.      Their  absence  has 
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been  accounted  for  to  a  certain  extent  in  the  eai-]y  stagx\s 
by  the  protection  ailorded  by  the  special  arrangement  of 
the  dura  mater  over  the  sella  turcica,  and  in  the  later 
stages  by  the  enlargement  and  erosion  of  the  latter. 
This  explanation  would  not,  however,  apply  to  this  case,  in 
which  portions  of  the  tumour  extended  beyond  the  limits 
of  the  sella. 

Optic  atrophy,  which  existed  in  this  case,  occurs  in  more 
than  50  per  cent,  of  the  cases ;  optic  neuritis  is  sometimes 
met  with,  the  frequency  of  its  occurrence  having  been 
estimated  at  15  per  cent.  (Bartels),  13  per  cent.  (Uhthoff), 
and  16  per  cent.  (De  Lapersonne) . 

It  seems  strange  that  in  such  a  case  as  this,  where  the 
pituitary  body  is  so  completely  destroyed  that  no  trace  of 
its  original  structure  remained,  that  none  of  the  so-called 
polyglandular  symptoms  were  present.  Could  their 
absence  be  accounted  for  by  compensatory  changes  in 
other  ductless  glands,  or  by  the  presence  of  accessory 
pituitary  substance  ?  But  unfortunately  the  post-mortem 
examination  was  incomplete  in  this  respect,  and  therefore 
no  opinion  can  be  expressed  on  this  point. 

Again,  if  we  adopt  Erdheim's  idea,  previously  referred 
to,  nameh',  that  the  adiposo-genital  symptoms  are  the 
result  of  pressure,  or  irritation,  of  some  basal  cerebral 
centre,  then  surely  in  my  case  these  symptoms  ought 
to  have  appeared,  since  the  growth  was  in  contact 
with  the  whole  of  the  base  of  the  brain  between  the 
temporo-sphenoidal  lobes,  and  actually  flattened  the  pons 
by  its  pressure. 

At  times  my  patients'  eyes  seemed  to  be  prominent. 
Proptosis  was  also  noted  in  my  second  case  and  has 
frequently  been  recorded  in  cases  of  pituitary  tumours. 
It  is  said  to  be  caused  by  extension  of  the  growth  into  the 
cavernous  sinus — a  condition  which  was  present  in  this  case 
— or  into  the  orbit  through  the  sphenoidal  fissure.  The 
secondary  growth  in  the  pons  is  a  very  rare  occurrence. 

Cask  2. — Biteintforal  hemiavojyia  ivith  adiiioso-goiiial 
typp  of  symptoms- ;  somnolence  and  subnormal  ttmperatxtrr. 
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Mary  F — ,  uinnarried,  ast.  35  years,  admitted  to  Mater 
Hospital  July  27tli,  J887.  She  complained  that  for  the 
previous  ten  months  she  had  suffered  on  and  off  from 
frontal  lieadache,  pains  in  the  back  of  her  neck,  and 
darting  pains  down  her  legs,  especially  at  night ;  these 
symptoms  being  also  accompanied  by  failure  of  sight  in 
botli  eyes.  Menstruation  ceased  completely  twelve  years 
ago  and  she  began  to  get  fat. 

She  is  a  stout  woman,  with  a  pasty,  flabby-looking  face, 
and  the  bridge  of  her  nose  is  considerably  flattened.  Her 
puffy  cheeks  feel  cold  and  clammy  to  the  touch.  Her 
eyes  are  slightly  prominent,  the  left  more  so  than  the 
right.  The  upper  lids  seem  to  be  slightly  retracted,  but 
Graefe's  sign  is  absent  and  the  thyroid  is  not  enlarged. 
With  the  right  eye  she  counts  fingers  at  6  m.,  with  the 
left  fingers  are  only  visible  to  inner  side.  She  has 
bitemporal  hemianopsia  (Fig.  41),  the  defect  reaching  up 
to  the  middle  line  and  including  a  small  area  at  the 
fixation  point  in  the  left  eye.  The  nasal  portion  of  the 
field  in  this  eye  is  contracted  peripherall3\  The  line  of 
demarcation  between  the  seeing  and  blind  halves  of  the 
field  in  the  right  eye  passed  within  a  couple  of  degrees 
of  the  fixation  point,  and  did  not  go  exactly  through 
it.  This  I  was  able  to  determine  by  using  at  the  fixation 
point  test  objects  3  cm.  in  diameter,  the  two  halves  of 
which  were  different  in  shape,  for  example  a  semicircle  on 
one  side  combined  with  a  square  or  a  triangle  on  the 
other,  and  others  in  which  both  sides  were  the  same,  such 
as  perfect  squares,  circles,  or  lozenges.  The  objects 
were  seen  by  the  patient  while  one  half  was  covered  Avith 
a  black  screen.  The  hidden  portion  was  then  exposed 
and  re-covered  again  as  rapidly  as  possible,  so  that  no 
movement  of  the  eye  could  take  place  in  the  meantime. 
'J'he  patient  Avas  required  to  tell  the  shape  of  the  object 
seen,  and  this  she  was  always  able  to  do  correctly. 

The  pupils  reacted  to  light  and  convergence,  but  the 
left,  which  was  slightly  larger  than  the  right,  was  sluggish 
in  its  movements.      I  was  unable  to  detect  n  henii(i]iic  re- 
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action.  The  optic  discs  were  pale,  but  the  vessels  were 
not  apparently  reduced  in  size.  An  examination  of  the 
nose  was  made,  and  it  was  found  that  the  inferior  turbi- 
nated bodies  had  almost  disappeared.  The  flattened  bi-idge 
was  suggestive  of  congenital  sj^philis,  but  she  liad  no 
Hutchinson's  teeth,  and  never  remembered  having  had  any 
nasal  discharge.  Tlie  hearing,  taste  and  smell  were 
normal.  Urine  :  sp.  gr.  1024,  no  albumen  or  sugar. 
Patellar  reflexes  present,  but  badly  marked,  especially  on 
the  left  side. 

She  remained  in  hospital  for  six  weeks,  during  which  the 
treatment  consisted  mainly  of  potassium  iodide.  At  that 
time,  twenty-five  3'ears  ago,  X  rays  and  opotherapy  were 
unknown.  While  under  observation  she  once  had  an  attack 
of  vomiting,  but  it  was  brought  about  by  the  administra- 
tion of  an  aperient.  There  was  a  notable  improvement  in 
the  vision  of  the  right  eye,  which  had  improved  to  -j\ 
before  she  left,  but  the  fields  of  vision  did  not  change. 
She  always  felt  drowsy  after  meals.  Her  circulation  was 
not  good  and  she  usually  felt  cold  ;  her  pulse,  which  was 
soft  and  very  compressible,  varied  from  78  to  90.  Although, 
as  stated  before,  her  face  was  pasty-looking,  on  some  days 
she  became  somewhat  cyanotic.  Her  famil}'  history  pre- 
sented nothing  of  importance. 

She  left  hospital  well  satisfied  with  the  improvement  in 
her  vision,  but  did  not  return,  although  requested  to  report 
progress. 

Hemarl's. — This  patient  presented  the  principal  symptoms 
of  I'^rohlich's  syndrome — adiposity,  somnolence  and  amen- 
orrhoea — associated  with  bitemporal  hemianopsia,  but  as 
the  disease  only  began  to  show  itself  after  puberty,  there 
were,  of  course,  no  signs  of  arrested  development,  either  in 
the  growth  of  the  body,  or  in  the  sexual  organs,  such  as 
occurs  when  the  lesion  of  the  hypophysis  begins  before 
adult  life. 

The  improvement  in  the  vision  of  the  right  eye  from 
seeing  fingers  at  6  metres  to  jV  is  remarkable,  but  the 
vision  in  these  cases  of  ]Mtuitary    diseases  is  often  sul»ject 
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to  considerable  variations  even  at  sliort  intervals ;  for 
instance^  Lang  records  a  case  in  wliicli  in  the  course  of 
a  few  days  the  vision  improved  from  complete  amaurosis 
to  ^V  or  ^  only,  to  relapse  again  to  its  former  condition.  The 
fields  of  vision  in  my  patient  did  not,  however,  undergo 
any  change. 

The  low  temperature,  quick  pulse  and  subjective  sensa- 
tions of  chilliness  have  frequently  been  noted,  and  were 
present  not  only  in  this  case  but  also  in  Cases  4  and  6, 

Another  point  of  interest  raised  by  this  case  is  the  con- 
nection of  pituitary  disease  with  myxoedema.  My  patient's 
appearance  was  somewhat  suggestive  of  myxoedema 
and  not  like  that  of  a  stout,  but  healthy,  individual. 
Although  compensatory  hypertrophy  of  the  hypophysis 
undoubtedly  results  from  removal  of  the  thyroid  gland  in 
animals,  and  has  also  been  observed  to  follow  atrophy 
of  the  thyroid  in  human  beings  (Uhthoff),  it  seems  im- 
probable that  the  degree  of  enlargement  of  the  hypophysis 
which  has  been  observed  in  such  cases  would  be  sufficient 
to  produce  pressure  symptoms,  and  moreover  the  cases  of 
myxoedema  which  have  been  recorded  with  bitem})oral 
hemianopsia  also  presented  signs  of  acroinegaly. 

Case  3. — Bitemporal  hennanopsia  ;  ameiiorrliaa  ;  modr- 
rate  adiposiiy ;  enlarged  sella  fnrcica ;  remaining  half  of 
field  normal  for  j^ast  five  years. 

For  the  earlier  notes  and  charts  of  the  fields  of  this 
case  I  am  indebted  to  the  kindness  of  Dr.  C.  E.  Fitzgerald, 
whose  patient  she  was  at  the  time. 

The  patient,  a  married  lady,  ffit.  49  years,  first  sought 
advice  in  April,  1907.  She  had  been  short-sighted  as 
long  as  she  could  remember,  but  her  sight  was  good  until 
lately,  when  she  began  to  notice  that  it  was  becoming 
defective,  especially  in  the  left  eye.  She  felt  otherwise 
well,  but  had  not  menstruated  for  twelve  months.  V.  in 
the  right  eye  =  |^  Avith  —  2*5o0"75  cyl.  \15°,  but  in  the 
left  it  is  reduced  to  seeing  movements  of  hand  onlj-.  'J'he 
left  optic  disc  is  decidedly  white.  The  field  of  vision  in  the 
right  eye  showed  a  temporal  hemianopsia  extending  up  to 
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the  middle  line,  with  a  small  area  of  relative  defect  in  the 
blind  portion,  close  to  the  middle  line  above  (Fig.  42). 

In  November  of  the  same  year  she  was  seen  by  me  in 
Dr.  Fitzgerald's  absence.  The  vision  had  undergone  no 
chang-e,  and  her  condition  was  much  the  same  as  before. 
The  left  pupil  did  not  react  to  light,  but  otherwise  the 
pupillary  I'eactions  were  normal.  No  hemiopic  reaction. 
Field  of  right  eye  as  before.  On  testing  the  left  field 
with  a  large  piece  of  white  paper,  she  was  unable  to  see 
it  except  when  it  was  moved  about  on  the  nasal  side, 
thereby  showing  that  the  hemianopsia  was  bitemporal. 

A  month  later  she  saw  Dr.  Kisien  Russell,  who  informed 
me  that  there  was  no  trace  of  any  affection  of  the  nervous 
system.  Shortly  afterward  she  was  treated  by  a  gentle- 
man who  signs  himself  "D.O.,''  meaning  thereby  not  a 
diplomate  in  ophthalmology,  but  a  doctor  of  osteopathy, 
who  of  course  attributed  her  troubles  to  rigidity  of  the 
spine,  and  treated  her  on  twenty-seven  different  occasions 
by  massage  and  kneading  of  the  spine  and  twisting  of  the 
neck  as  she  described  it.  She  was  then  satisfied  that  the 
disease  had  come  to  a  standstill. 

I  did  not  see  her  again  until  last  March  (1912),  when 
I  found  that  the  V.  of  the  right  eye  Avas  ^g  while  in  the 
left  even  perception  of  light  was  lost.  The  right  disc 
was  almost  as  white  as  the  other,  and  in  the  left  the 
vessels  were  very  much  reduced  in  size.  Pupillary  reac- 
tions as  before,  and  still  no  hemiopic  reaction  could  be 
detected.  On  applying  Wilbrand's  prism  test  for  hemiopia 
in  the  right  eye  the  eye  immediately  made  a  movement 
towards  the.  blind  side  when  the  object  disappeared.  This 
should  not  occur,  according  to  Wilbrand,  in  lesions  below 
the  corpora  gemina,  and  the  movement  in  this  case  may 
possible  have  been  a  conscious  effort  and  not  a  reflex  one. 

The  field  of  vision  in  the  right  eye  presents  the  same 
appearance  as  on  other  occasions ;  the  nasal  half  is  still 
normal  in  extent  and  the  fields  for  red  and  green  are  also 
very  good  (Fig.  43).  I  may  add  that  the  patient  has  had 
her  field  taken  at  very  frequent  intervals  with  an  instru- 
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incut  improvised  by  her  Imsband,  but  tliey  have  only  paid 
attention  to  the  position  of  the  Hue  separating  the  blind 
and  seeing  halves,  and  have  neglected  to  note  the  size  of 
the  nasal  portion.  In  reply  to  further  qucstoins  she  tells 
me  that  she  has  been  feeling  perfectly  well  except  for  her 
eyes,  that  she  has  always  been  bright  and  active,  and  can 
walk  for  miles  without  fatigue.  She  never  suffered  from 
thirst  or  polyuria  and  has  not  been  troubled  by  head- 
aches, but  she  states  that  two  years  before  her  eyes  were 
affected  she  had  a  severe  attack  of  giddiness  which  lasted 
for  two  months. 

A  radiograph  taken  by  Dr.  Maurice  Hayes  presents  a 
picture  very  similar  in  shape  to  that  of  the  first  case.  The 
sella  turcica  is   considerably  enlai'ged   and   misshapen. 

Remarks. — In  this  case  the  adiposity  is  not  so  great 
as  it  was  in  Case  2,  and  the  patient,  who  has  a  good  com- 
plexion and  healthy  appearance,  feels  perfectly  well  except 
for  her  eyes.  She  has  no  headache,  giddiness,  or  inclina- 
tion to  sleep  during  the  day.  Although  she  has  only 
half  the  field  of  vision  left  in  one  eye  and  the  other  eye 
is  absolutely  blind  she  is  able  to  go  about  the  city  by 
herself.  The  important  question  now  is,  What  prognosis 
can  be  given  as  to  the  probable  duration  of  the  present 
state  of  affairs  ?  Would  not  a  favourable  opinion  be 
justified  in  view  of  the  facts  that  the  remaining  half  field 
has  been  normal  in  size  for  the  past  five  years,  that  the  half 
fields  for  red  and  green  are  normal,  and  that  the  lady  seemed 
to  be  otherwise  in  good  health.  Besides,  the  duration  of 
life  in  cases  of  pituitary  disease  is  often  very  prolonged,  one 
case  having  been  under  observation  even  for  thirty  years. 

It  will  be  noticed  that  the  charts  of  the  field  var}'- 
a  good  deal  in  size.  They  do  not  show  a  continuous 
diminution,  but  on  the  contrary  are  sometimes  considerably 
larger  than  on  the  previous  visit.  These  variations  are 
greater  than  can  be  accounted  for  by  errors  of  observa- 
tion. Indeed,  variations  in  the  fields  of  vision  in  pituitary 
disease  are  not  an  uncommon  occurrence,  and  are  even  more 
marked    than    the    changes    in    the   acuteness    of  vision 
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previously  referred  to.  Quite  recently  it  has  been  pointed 
out  by  De  Kleijn  that  these  variations  are  liable  to 
take  place  from  one  day  to  another  and  must  therefore  be 
taken  into  account  when  estimating  the  effect  of  treatment. 
They  are  probably  caused  by  differences  in  the  degree  of 
vascularity  of  the  tumour,  and  sometimes  by  the  rupture 
of  a  cyst.  Improvement  has  also  followed  escape  of  fluid 
from  the  nostril  in  one  case,  and  after  evacuation  of  a 
cyst  by  operation  in  others. 

This  patient  is  at  present  under  treatment  with  extract 
of  pituitary  body  (anterior  lobe). 

Case  4. — BitemiJoral  hemianopsia  ;  amenorrhcea ;  adipo- 
sity ;  somnolence  and  nijatagmns. 

Patient  is  an  unmarried  lady,  aet.  40  years.  I  saw  her  in 
May,  1909,  when  she  stated  that  her  sight  had  been  failing 
in  both  eyes  for  five  or  six  years,  but  more  particularly 
in  the  right  eye.  At  the  age  of  thirteen  she  was  knocked 
down  by  a  car  and  had  been  lame  ever  since  from  injury 
to  the  hips. 

She  is  a  fat,  pale-faced  woman.  She  says  that  she  has 
always  been  pale,  but  that  she  only  began  to  get 
stout  twelve  or  thirteen  years  ago.  She  has  never  men- 
struated. Her  only  other  trouble  is  that  she  gets  xevx 
sleepy  after  meals  ;  at  other  times  she  feels  bright  enough, 
and  never  suffers  from  headache  or  vomitingf. 

Vision  in  the  right  eye  is  reduced  to  seeing  motion  of  the 
hand,  and  in  the  left  is  -3-^-.  Both  discs  are  very  white, 
and  have  large  physiological  cups,  showing  the  lamina 
cribrosa.  No  note  as  to  pupils.  There  is  bitemporal 
hemianopsia ;  the  right  eye  can  only  see  the  hand-move- 
ments in  the  nasal  half  of  the  field,  and  in  the  left  eye 
the  defect  on  the  temporal  side  reaches  the  middle  line. 
The  line  of  demarcation  passes  through  the  fixation  point. 
The  colour  fields  were  not  taken,  but  her  colour  vision  was 
normal  by  Holmgren's  test. 

The  right  eye  is  slightly  divergent  and  also  deviated 
downwards  and  the  movement  upwards  is  defective ;  there 
is  also  nystagmus  in  both  eyes. 
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Treatment  consisted  in  adniinistnition  of  thyroid  extract 
tabloids,  which  she  took  for  a  mouth  without  improvemeut. 
She  was  then  lost  sight  of. 

This  case  is  on  a  }3ar  with  Case  2,  but  with  the  addition 
of  partial  paralysis  of  the  right  third  nerve  and  nystagmus. 
The  presence  of  nystagmus  is  exceptional.  It  was  noted 
in  6  per  cent,  onlj^  of  the  cases  with  acromegaly  collected 
by  Uhthoff  (8). 

Case    5. — Bitemj^oral    hemianopsia ,    at    fir.st    relative ; 


Fig.  44. 
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Taken  August  10th,  1888. 

general    adiposity    and    amenorrhoea    in    an    adult ;    fatal 
termi  nation. 

Miss  M: — ,iet.  about  20  years,  was  first  seen  by  the  late  Dr. 
D.  Eedmond,  wdiom  she  consulted  in  February,  1888.  Her 
sight  had  then  been  failing  for  three  weeks.  Menstrua- 
tion had  ceased  four  j^ears  before  her  visit,  and  she  began 
at  the  same  time  to  get  very  stout.  Vision  in  both  eyes 
was  J,  but  with  the  right  she  could  only  read  the  letters 
at  the  beginning  of  each  line,  and  with  the  left  only  those 
towards  the  end  of  the  lines.  An  indefinite  scotoma  was 
noted  in  each  eye  and  later  a  bitemporal  hemianopsifi 
(Fig.  44). 
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111  tlie  following  June  she  consulted  Dr.  C.  E.  Fitzgerald, 
whom  I  was  assisting  at  the  time,  and  on  testing  her 
vision  I  found  that  she  again  read  the  letters  in  the 
peculiar  way  mentioned  above,  but  while  the  right  eye  had 
a  vision  of  §  that  of  the  left  had  fallen  to  -^.  The  charts 
of  the  fields  show  in  each  eye  a  peripheral  loss  on  the 
temporal  sides,  the  defect  being  most  marked  above. 
There  is  also  some  contraction  of  the  inner  part  of  the 
field  above,  but  the   boundaries  of    the   nasal  halves  are 


Fig.  45. 
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Fields  of  vision.    Case  .5. 

otherwise  normal  (Fig.  45).  At  the  same  time  there  was 
a  relative  defect  in  those  portions  of  the  temporal  halves 
which  were  still  retained  ;  in  these  areas  the  test  object 
did  not  appear  to  be  so  clear  as  on  the  nasal  side  on  each 
case.      The  discs  at  this  period  were  normal. 

August  9th,  1888. — She  now  seems  tobe  paler  and  stouter 
than  on  last  visit.  Y.  in  right  eye  still  =  J  and  in  the 
left  only  -^~^.  Complains  of  occasional  diplopia,  but  tests 
applied  were  unsatisfactory.  Passes  Holmgren's  colour 
tests,  but  colours  look  a  trifle  grey  when  seen  by  the  left 
eye.      Does  not  suffer  from  headache,  and  she  herself  says 
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she  is  not  inclined  to  sleep,  but  she  seems  to  be  heavy  and 
dull,  according  to  her  brother-in-law's  statement,  and  she 
often  gets  quite  cold  and  livid-looking  and  sits  for  hours 
before  the  fire.  The  left  optic  disc  is  now  pale  at  the  outer 
side. 

In  December,  1889,  nearly  a  year  and  a  half  later,  she 
was  seen  by  Mr.  Fi'ost,  who  kindly  sent  the  chart  of  the 
fields  shown  in  Fig.  46.  They  pi'esent  an  appearance 
similar  to  those  taken  in  August,  1888,   except  that  the 
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Taken  November  28th,  1889.     Grey  shows  a  relative  defect,  and  black 
an  absohite  loss. 

degree  of  contraction  is  greater  than  before.  These 
charts  appear  to  have  been  taken  by  the  circular  method. 
In  the  left  eye  there  is  an  area  of  relative  defect  quite 
close  to  the  macula,  and  a  corresponding  dull  area  to  the 
upper  outer  side  of  the  macula  in  the  right  eye. 

She  was  not  seen  again,  but  I  ascertained  through  a 
relative  that  she  died  of  a  cerebral  affection. 

Remarks. — One  of  the  interesting  features  in  this  case  is 
the  behaviour  of  the  field  of  vision.  At  first  the  bitemporal 
hemianopsia  was  only  relative;  then  a  peripheral  contrac- 
tion set  in  on  the  temporal  side,   and  later  on,  when  the 
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absolute  defect  had  increased,  a  smuU  area  of  relative  loss 
of  vision  was  still  present  in  each  eye  to  the  upper  and 
outer  side  of  the  point  of  fixation.  These  relative  defects 
appear  to  be  extremely  common.  They  are  to  be  seen  in 
the  charts  of  Cases  3  and  4,  and  1  have  been  struck  by 
the  frequency  of  their  occurrence  in  the  recorded  cases  to 
Avhich  I  had  access. 

Cask  6. — Bitemj^oral  hemianoj^sia ;  droicsinesa ;  fsuh- 
normal  temperature;  enlarged  sella  turcica;  (?)  com- 
mencing acromegaly. 

Patient,  who  is  set.  30  years,  is  a  tall,  strong-looking 
man,  measuring  5  ft.  10  in.  in  height.  A  year  ago  he 
began  to  notice  that  his  sight  at  times  was  defective  so 
that  when  he  put  out  his  hand  towards  an  object  he 
found  it  was  not  exactly  in  the  place  where  he  thought  it 
was.  Six  months  ago  he  discovered  that  he  could  not 
see  things  to  the  left  with  his  left  eye ;  if  he  chanced  to 
see  two  lights  near  one  another  on  the  road  at  night,  when 
he  closed  the  right  eye  and  looked  at  the  light  which  was 
to  the  right  of  the  other  he  could  not  see  the  latter.  Of 
late  he  thinks  the  right  eye  has  been  failing  also. 

V.  of  right  eye  =  |,  but*  that  of  the  left  only  =  -^^. 
Both  optic  discs  are  pale,  the  left  more  so  than  the  right, 
and  the  central  vessels  are  slightly  diminished  in  calibre. 
Pupils  equal,  react  to  light  and  convergence,  and  no 
hemikinesis  can  be  detected  by  ordinary  methods  of 
illumination. 

The  fields  of  vision  show  a  bitemporal  hemianopsia, 
which  is  absolute  in  the  upper  quadrants,  where  the 
defect  reaches  to  within  a  few  degrees  of  the  middle  line, 
while  in  the  lower  quadrants  the  defect  is  partially 
absolute  and  partially  relative  (Fig.  47).  'J'he  fields  for 
red  and  green  seem  to  be  normal. 

Fersonal  and  family  hisfory.—Bis  father  and  mother, 
t*vo  brothers  and  two  sisters  are  alive  and  healthy,  as  far 
as  he  knows;  he  is  the  eldest  of  the  family.  He  has 
never  had  syphilis.  For  the  past  two  years  he  has  not 
felt  so  strong  as  formerly  and  has  occasionally  felt  weak 
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after  hard  work.  Ho  lias  been  subject  to  slij^lit  lieadaclies. 
A  couple  of  years  ago  lie  had  throe  attacks  of  vomiting 
accompanied  by  weakness,  which. confined  him  (o  Ik-cI  for 
two  or  throe  days  at  a  time,  but  during  the  last  year  ho 
has  only  had  one  of  these  attacks.  He  sometimes  fools 
giddy  on  suddenly  changing  from  a  sitting  to  a  standing 
position. 

His  hair  has  turned  slightly  grey,  but  his  face  is 
perhaps  younger-looking  than  his  ago  wouhl  suggest,  and 
his  moustache  is  thin  and  short,  but  the  hair  on  the  pubis 
and  under  the  arms  is  normal  in  quantity.  The  penis 
and  testes  ai'e  well  developed.  He  has  not  been  sexually 
inclined,  and  thinks  he  has  only  had  nocturnal  emissions 
three  or  four  times  in  his  life,  one  having  occurred  a  few 
months- ago.  His  hands  are  very  large  and  thick, 
especially  the  fingers,  their  appearance  being  suggestive 
of  acromegaly,  but  his  lower  jaw  is  rather  small  and  his 
face  presents  no  signs  of  this  disease.  He  weighs  11  st. 
8  lb.  Breadth  of  right  hand  =  9  in.,  and  of  left  8^. 
Length  of  middle  fingers  from  knuckle  to  tip  II  in. 
Breadth  of  right  foot,  9|-  in.,  of  left  9|in.  Length  of 
second  toe  from  metatarso-phalangeal  joint  2j  in.  I  am 
indebted  to  Miss  Maxwell,  our  house-surgeon,  for  these 
measurements. 

The  thyroid  gland  is  difficult  to  feel,  and  I  could  not 
satisfy  myself  as  to  its  size,  but  my  impression  is  that  it 
is  small. 

The  urine  is  acid,  sp.  gr.  1032,  and  does  not  contain 
albumen  or  sugar.  His  temperature  is  subnormal,  varying 
mostly  from  96°  to  97°,  and  his  pulse  inclined  to  be 
slow — 54  to  70,  only  occasionally  up  to  80.  His  hands  are 
usually  cold  and  rather  blueish.  Although,  according  to 
his  statements,  he  does  iiot  feel  drowsy  dnring  the  day, 
nevertheless  he  is  certainly  not  actively  disposed  either 
mentally  or  physically ;  in  fact  since  his  admission  ko 
hospital  he  has  remained  in  bed  several  days  simply 
because  he  felt  tired. 

A  radiogram  of  the  skull  kindly  taken  by  Dr.  Haughton, 
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radiographer  to  the  hospital,  shows  a  very  decided  ghjbiilar 
enlargement  of  the  sella  turcica,  without  any  appearance 
of  erosion.  The  dorsum  sella  is  intact,  but  the  diameter 
of  the  cavity  is  greater  than  norinal.  The  hands  were 
also  radiographed  and  the  negatives  reveal  thickening  of 
the  phalanges,  but  without  any  signs  of  delayed  union  of 
the  epiphyses;  nevertheless  Dr.  Haughton  thinks  the 
changes  in  the  bones  resemble  those  which  he  has  seen  in 
cases  of  acromegaly. 

Since  the  23rd  of  last  month  he  has  been  taking 
Armour's  extract  of  pituitary  gland  (anterior  lobe),  and 
now  (May  3rd)  says  he  feels  more  life  in  himself  and  more 
inclined  to  work  than  he  has  felt  for  the  past  year.  If 
he  has  acromegaly  and  that  it  be  due  to  hyperpituitarism 
his  condition  ought  rather  to  be  aggravated  by  the 
administration  of  pitnitary  extract. 

I  had  hoped  to  be  able  to  add  another  case  of  a  type 
different  to  those  which  have  been  described,  namely  one 
of  infantilism  or  ateliosis  in  a  man,  aged  33.  I  only 
had  a  brief  interview  with  him,  and  all  my  endeavours 
to  get  him  to  come  again  failed.  He  had  complete 
atrophy  of  both  optic  nerves  without  any  perception  of 
light,  and  had  been  blind  for  some  years.  His  appear- 
ance was  that  of  a  rather  fat  boy  of  sixteen  ;  he  had  a 
smooth  face  with  only  an  indication  of  a  moustache,  a 
childish  voice,  and  was  well  nnder  5  ft.  in  height.  His 
younger  brother  was  a  fine  manly  fellow  and  head  and 
shoulders  over  him  in  height.  A  very  striking  example 
of  such  a  contrast  offered  by  two  brothers,  one  of  whom 
was  the  subject  of  infantilism,  is  given  in  Fig.  2  of 
Jameson  Evans'  paper  on  pituitary  growths. 

Treatment  of  pituitanj  tumours. — I  am  sorry  that  the 
cases  which  have  been  described  contain  little  of  interest 
as  regards  treatment.  The  first  patient  was  given  mercury 
both  internally  and  in  the  form  of  inunction,  both  at  the 
same  time,  and  nevertheless  it  was  impossible  to  produce 
salivation ;  thyroid  extract  and  pituitary  body  extract 
were  also  administered,  but  without  effect.     Much  remains 
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to  be  accomplished  in  the  way  of  treatment,  nevertheless 
some  notably  good  results  have  been  obtained  in  recent 
years  from  opotherapy  and  operation.  The  special  extract 
made  from  the  anterior  lobe  only  has  been  used  with 
benefit  by  Gushing  and  Fisher.  Two  of  my  patients  are 
at  present  taking  it,  but  it  is  too  soon  to  make  any  definite 
statement  with  regard  to  the  results  so  obtained. 

A  fairly  large  number  of  operations  for  removal  of 
hypophysial  tumours  have  now  been  performed,  more 
especially  in  the  United  States  and  Germany,  and  in 
several  instances  with  very  favourable  results  as  regards 
relief  of  symptoms,  although  in  many  the  relief  afforded 
was  only  temporary  and  did  not  prevent  a  fatal  termina- 
tion. In  malignant  cases  tlie  relief,  if  any,  must  of 
necessity  be  only  temporary,  since  it  is  impossible  to 
remove  the  whole  of  the  tumour,  while  in  non-malignant 
vai-ieties  partial  removal  is  indicated,  so  as  to  avoid  the 
danger  of  inducing  a  condition  of  hypopituitarism.  In 
the  operation  most  in  vogue  the  tumour  is  reached  by  the 
nasal  or  trans-sphenoidal  route.  Amongst  the  disadvantages 
of  the  operation  are  the  danger  of  sepsis  and  the  possi- 
bility of  a  fresh  development  of  the  tumour  from  the  por- 
tion  which  has  been  left. 

Radiotherapy  has  been  strongly  advocated  by  Beclere 
and  is  worthy  of  a  trial. 

The  fields  of  vision  in  pituitarij  diseases. — Since  patients 
with  pituitary  tumours  most  frequently  consult  ophthalmic 
surgeons  in  the  first  instance,  it  is  very  necessary  that 
they  should  be  aware  of  the  great  many  different  ways  in 
which  the  field  of  vision  may  become  affected. 

Bitemporal  hemianopsia  is  the  most  characteristic  con- 
dition ;  it  was  present  in  32  per  cent,  of  the  79  cases 
collected  by  De  Lapersonne,  while  Uhthoff  found  it  in  37 
cases  out  of  119  Avithout  acromegaly,  and  in  89  out  of  207 
with  acromegaly-,  that  is  to  say,  in  28"5  per  cent,  of  the 
former  and  in  42  per  cent,  of  the  latter.  It  may  be 
complete  or  partial,  absolute  or  relative,  and  in  the  latter 
case  may  exist  only  in  the  shape  of  a  heniiachromatopsia. 
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The  defect,  as  stated  before,  may  be  absolute  in  some 
parts  and  relative  in  others,  and  islands  of  retained  vision 
may,  moreover,  be  found  in  the  blind  areas.  In  the  early 
stages  the  field  may  be  affected  in  one  eye  only,  wliile  in 
the  later  stages  again  one  eye  may  be  blind  and  the  other 
may  show  an  altered  field.  Other  conditions  liable  to 
occur  are  homonymous  hemianopsia,  pai'acentral  or  bi- 
temporal scotomata,  and  irregular  or  concentric  contrac- 
tions. 

At  the  present  day  the  importance  of  a  radiographic 
examination  of  the  skull  in  cases  of  bitemporal  hemi- 
anopsia is  so  generally  recognised  that  it  is  unnecessary 
to  insist  upon  it  here  ;  but  the  various  ways  in  which  the 
fields  of  vision  may  be  affected  in  diseases  of  the  pituitary 
body  rendei's  such  an  examination  advisable  in  all  obscure 
cases. 

It  is  very  improbable  that  the  tumour  itself  would  show 
any  shadow  in  the  radiogram,  unless,  indeed,  a  calcareous 
nodule  were  present,  as  in  Hancock's  case  ;  and  a  mere 
enlargement  of  the  sella  turcica,  unless  very  marked, 
without  alteration  in  shape,  or  signs  of  erosion,  must  not 
be  depended  upon  too  much  as  evidence  of  the  presence 
of  a  growth,  for  the  normal  sella  varies  within  very  wide 
limits.  The  antero-posterior  diameter  may  measure  fro)n 
8  to  10  mm.  according  to  Kohler. 

It  would  be  superfluous  to  give  a  detailed  description 
of  the  numerous  and  ever-varying  symptoms  which  are  to 
be  met  Avith  in  this  most  interesting  disease,  and  it  would 
be  a  vain  endeavour  to  give  a  satisfactory  explanation  of 
the  mode  of  their  production  until  we  know  more  about 
the  physiology  and  pathology  of  the  ductless  and  sexual 
glands  and  their  effect  on  the  phenomena  of  growth.  As 
Erdheim  says — "  Each  case  of  the  kind  brings  with  it  a 
quantity  of  unsolved  questions,  and  for  the  present  we 
must  only  collect  material  in  order  to  contribute  to  their 
solution  in  the  future." 
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C3.    Fusion    iricfures. 

By   H.   H.    B.    CCNNINGHAM. 

Visual  training  of  defective  eyesight  has  occupied  the 
minds  and  exercised  the  ingenuity  of  ophthalmic  surgeons 
for  some  considerable  time,  some  encouragement  being 
derived  from  the  success  that  has  already  met  their  efforts. 
It  is  necessary,  however,  at  the  outset  to  indicate  the 
nature  of  the  defective  sight  alluded  to  in  this  paper  and 
so  considered  to  be  amenable  to  visual  training.  Defec- 
tive sight,  due  to  opacities  in  the  media,  e.  g.  nebulfe  or 
ca.taracts,  to  lesions  of  the  retina  or  of  the  uveal  tract,  e.  g. 
colobomata  or  choroiditis,  to  defects  in  the  optic  nerve,  e.  g. 
atrophy,  or  even  to  those  interesting  central  lesions,  e.  g. 
congenital  word-blindness,  is  excluded ;  it  is  those  eyes 
in  which  the  physiological  activity  of  the  organ  of  sight 
as  a  whole  is  more  or  less  in  abeyance  that  are  the  type 
under  consideration.  As  evidenced  by  the  successful 
treatment  of  concomitant  strabismus  it  is  possible  to  restore, 
to  a  great  extent   if  not    completely,  this  suspended  phy- 
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siological  activity.  With  this  end  in  view  many  devices 
have  been  employed  embodying  different  forms  of  stereo- 
scopic exercises  according  to  the  nature  of  the  particular 
ap])liance  in  use.  Special  mention  in  this  respect  must  be 
made  of  that  excellent  instrument  the  amblyoscope,  for 
■which   we  are  indebted  to  Claud  Worth. 

But  in  the  use  of  all  these  there  is  a  difficulty,  slight 
in  some  cases,  very  real  in  others  :  though  excellent  for 
children  of  about  four  or  five  years  of  age,  they  are  not 
quite  suitable  for  very  young  children,  who  frequently  are 
rather  frightened  of  these  mechanical  contrivances ;  there 
is  also  the  defect  of  their  being  too  expensive  for  home 
treatment  in  many  instances,  especially  for  the  hospital 
class  of  patient.  In  addition,  in  such  devices  as  the  stereo- 
scope it  is  assumed  that  there  is  a  certain  amount  of 
active  vision  present  in  the  defective  eye,  yet  any  physio- 
logical activity  existing  in  this  eye  is  usually  held  more 
or  less  in  abeyance.  Now  to  increase  the  visual  acuity 
of  an  amblyopic  eye  it  is  necessary  to  impress  on  the 
child's  mind  the  knowledge  or  instinct  that  it  has  some 
power  of  sight  in  the  defective  as  well  as  in  the  sound 
eye  ;  for  this  purpose  such  elementary  pictures  as  the  bird 
and  cage  in  the  amblyosco'pe  are  excellent,  but  for  the 
reasons  already  given  it  is  not  always  easy  to  use  this 
instrument.  Therefore  it  has  seemed  desirable  to  possess 
some  quite  simple  exercise  containing  none  of  the  previously 
mentioned  defects,  and  one  which  is  inexpensive  will 
quickly  interest  the  child  and  can  easily  be  managed  at 
home.  In  the  endeavour  to  materialise  this  idea  the 
elementary  series  of  fusion  pictures  were  drawn  up,  very 
simple  plain  pictures,  in  which  two  colours  only  were 
employed,  red  and  green,  one  colour  being  used  to  depict 
the  object,  e.  g.  engine,  the  other  the  background  :  these 
pictures  are  made  up  into  the  form  of  a  small  book,  which, 
being  quite  simple  and  of  comparatively  small  size,  can 
easily  be  held  by  the  child,  the  coloured  objects  attracting 
his  attention,  spectacles  coi-recting  any  existing  ame- 
tropia   being  of  course  worn  during  the    exercise.      The 
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child  first  looks  at  the  book,  and  while  its  attention  is 
attracted  by  the  coloured  pictures,  glasses  or  a  celluloid 
screen,  coloured  to  correspond  with  the  colours  in  the 
pictures,  is  placed  over  the  correcting  lenses,  thus  altering 
the  colour  of  the  objects  seen  and  still  furthur  attracting 
the  child's  attention,  so  that  the  child  will  see  either  a 
dark  object  on  a  light  ground  or  a  light  object  on  a  dark 
ground,  according  to  the  coloured  glass  used,  but  will  be 
unable  to  use  both  eyes  at  the  same  time.  After  the 
child  has  become  somewhat  familiar  with  the  pictures  as 
viewed  through  the  screen  or  glass,  it  will  be  compara- 
tively easy  to  hold  an  obturator  such  as  a  card  before  the 
sound  eye,  thus  throwing  the  onus  of  vision  on  to  the 
amblyopic  eye.  The  object  being  of  a  simple  nature,  of  fair 
size,  and  already  familiar,  can  soon  be  appreciated  by  the 
defective  eye,  so  that  the  child  may  even  be  able  to  name 
it  before  long.  Thus  the  physiological  activity  of  an 
amblyopic  eye  may  be  taught  to  re-assert  itself  if  only  to 
a  minor  extent,  or  an  existing  although  defective  sight 
may  be  maintained  and  so  prevented  from  deteriorating 
or  actually  ceasing  to  exist. 

Having  become  accustomed  to  the  pictures  and  coloured 
screens,  and  having  realised  its  power  of  observing  objects 
with  the  defective  as  well  as  with  the  sound  eye,  the 
child  is  now  exercised  with  the  second  series  of  pictures. 
Although  the  same  two  colours  only  are  used,  these 
pictures  contain  much  more  detail,  and  further,  require  the 
use  of  both  eyes  when  looking  through  the  screen  to  see 
the  whole  picture — in  other  words,  while  some  of  the 
pictures  are  made  up  partly  of  one  colour  and  partly  of 
the  other,  others  contain  two  distinct  pictures,  one  in  one 
colour,  the  other  in  the  other  colour,  each  visible  only 
through  its  corresponding  colour,  yet  when  viewed  together 
blending  into  a  complete  picture.  In  this  manner  the  use 
of  both  eyes  at  the  same  time,  or  the  sense  of  binocular 
vision,  is  developed. 
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Illustrative  Cases. 

Case   1. — Thomas  H — ,  set.  11  years. 

Deceiiiber,    1911  :     Concomitant     strabismus.       Under 

+  5 

—  +   5-75;   attenuated  choroid  ; 


+  o 

atropine  +    o/o    — 


L 


deficiency    of    clioroidal    pigment.       Ordered   R.    and    L. 

+  3  D.  sph.         ,-.  .  .^,      ,  11      ^     r.     T      fi       XT 

-. ^- Vision  with  classes  K.   <  -J^t,  L.  -, V.    iNo. 

+  0-75  cyl.  V.  ^  \   bO'        IS 

1  pictures. 

January  24tli  :  Form  sense  in  right  eye.  Angle  of 
squint  10^. 

April  10th  :   R.V.  with  glasses  almost  ^^-. 

Case  2. —  James  M'K — ,  set.  2  years. 

April  3rd,  1912  :  Wearing  +  2"5  D.  sph.  each  eye  for 
past  eleven  months.  Constant  nnilateral  squint ;  hardly 
uses  left  eye.      No.  1  pictures. 

April  24th  :  Can  see  with  left  e3'e. 

{May  lUh,  1912.) 


64.   On  a  new  method  of  extraction  of  cataract  in  the  capsule. 
By  J.  Stroud  Hosford. 

The  extraction  of  mature  cataract  has  always  been 
justly  regarded  as  a  major  operation  in  surgery  and  the 
premier  operation  of  ophthalmology.  Its  immediate  and 
remote  dangers  are  so  manifold,  and  the  actual  technique 
of  the  operation  so  delicate  and  refined,  that  there  is 
constant  anxiety  to  the  operator  until  the  eye  is 
thoroughly  healed  and  he  has  actually  fitted  up  his  patient 
with  glasses  some  months  later. 

The  details  of  incision  of  the  eyeball,  and  the  value  of 
performing  or  of  omitting  an  iridectotny,  the  methods  of 
dealing  with  the  capsule,  the  toilet  of  the  wound  or  Hap, 
and  all  the  points  of  delicacy  in  after-treatment,  these  and 
such  like  are  of  less  importance  than  the  dangers  arising 
from  capsular  remnants  left  in  the  eye,   and  to   me  these 
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would  all  fall  into  quite  a  minor  category  if  we  could 
easily,  and  without  undue  pressure,  extract  the  lens 
entirely  from  the  eyeball  in  its  capsule. 

If  Ave  can  extract  the  lens  easily  and  scientifically  in  its 
capsule  we  are  at  once  relieved  of  very  serious  dangers. 
First,  there  is  seldom  any  need  of  an  after  capsulotomy,  and 
its  inherent  dangers  are  done  away  with.  Secondly,  the 
danger  of  secondary  glaucoma  arising  is  I'educed  to  a 
minimum.  Thirdly,  there  is  less  liability  to  iritis  or 
cyclitis  from  swelling  of  the  cortical  portion  of  lens  debris 
which  are  so  often  sandwiched  in  between  the  layers  of  the 
capsule.  On  the  other  hand,  the  liability  to  the  loss  of 
vitreous,  or  detachment  of  the  retina,  or  both,  by  forcibly 
expressing  a  lens  in  a  tightly  fitting  and  thickened  cap- 
sule by  the  method  of  Dr.  Smith,  or  by  the  introduction  of 
a  spoon  or  vectis,  is  so  great  that  it  has  not  met  with 
approval  by  European  surgeons  as  a  whole. 

Since  January  of  this  year  I  have  performed  nine 
cataract  extractions  by  a  new  method.  I  have  found  that 
the  human  lens  can  be  rotated  easily  on  its  antero- 
posterior axis,  thereby  rupturing  the  zonule  of  Zinn  in  its 
entire  circumference,  and  then,  if  the  incision  is  of  sufficient 
size,  the  Avhole  capsule  and  lens  come  away  with  the  very 
slightest  coaxing  by  a  curette  applied  at  the  lower 
diameters  of  the  eyeball.  There  are  several  methods  of 
rotation  of  the  lens. 

My  first  case  was  done  through  the  sclero-corneal  section 
after  performing  iridectomy,  with  one  needle  passed  well 
into  the  lens,  and  then  rotating  it  through  about  one  eighth 
of  a  circle.  If  the  needle  is  inserted  too  far  into  the  lens 
it  will  only  move  the  lens  but  not  rotate  it.  It  should 
not  go  too  far  into  the  nucleus. 

This  is  quite  suflScient  to  separate  its  zonular  ligameutary 
attachments  completely  and  to  allow  the  operator  to  remove 
the  lens.  But  he  may,  if  he  desires,  remove  the  needle, 
re-insert  it  into  the  lens,  and  rotate  it  further  round  still. 
Through  the  clear  cornea  the  lens  can  be  seen  to 
revolve.      Loss  of  vitreous  need  not  be  feared. 
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.My  second  lens  was  removed  from  a  patient  upon  wlioni 
1  had  performed  a  preliminary  iridectomy  six  weeks 
previously.  In  this  case  I  passed  two  needles  through 
the  upjier  niai'gin  of  the  cornea  before  opening  the  eye- 
ball. The  needles  were  introduced  two  millimetres  from 
the  limbus  and  four  millimeti-es  apart.  The  left-hand  one 
was  passed  through  the  inner  margin  of  the  coloboma 
well  into  the  lens  at  its  periphery  ;  and  the  second  through 
the  outer  angle  of  the  coloboma  and  into  the  lens  well  on 
its  anterior  surface,  near  its  circumference,  but  on  a  lower 
plane.  Whilst  rotating  down  with  the  right  needle  I  con- 
trolled and  assisted  the  rotation  of  the  lens  with  the  left 
needle.  I  afterwards  cut  my  section  and  extracted  the 
lens  in  the  capstile.  This  is  a  more  difficult  method  than 
the  former. 

If  the  aqueous  should  escape  whilst  removing  the 
needles,  one  must  wait  about  ten  to  fifteen  minutes  before 
cutting  the  sclero-corneal  section  and  extractinsr  in  order 
to  make  a  neat  flap,  otherwise  it  is  very  difficult  to 
pass  the  knife  across  the  anterior  surface  of  the  lens 
without  the  back  of  the  knife  injuring  the  capstile  and 
lens.  Very  slight  pressure  must  be  used  in  extracting 
the  lens,  or  the  capsule  may  be  scraped  off  by  the  sharp 
edges  of  the  lips  of  the  wound.  Should  this  happen,  as  it 
did  in  my  fourth  case,  the  capsule  can  be  couched  out 
quite  easily  if  one  allows  a  little  aqueous  to  re-form  after 
a  few  minutes'  delay. 

My  fifth  case  was  rotated  by  needles  passed  through 
the  cornea  before  incising  the  globe,  and  then  extraction 
performed  without  an  iridectomy,  but  here  I  made  my 
knife  come  well  out  in  the  cornea,  and  thus  cut  no  flap. 
Atropine  was  instilled  in  all  my  cases  but  one,  every  hour 
for  four  hours  immediately  preceding  the  operation,  to  get 
sufficient  exposure  of  the  lens  for  the  insertion  of  the 
needles. 

My  seventh  case  was  not  prepared  for  the  operation  and 
had  no  atropine  instilled  ;  the  pupil  was,  therefore,  con- 
tracted and  the  aqueous  lost  very  easily.       I  had  great 
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difliculty  in  ])ti.s.siiig  my  knife  across  tliu  very  sliallow 
anterior  clianiLer  and  in  cutting  a  nice  section,  owing  to 
the  softness  of  tlie  globe  tlms  produced.  My  section  was 
too  small,  and  the  capsule  scraped  off  the  lens  by  the  lips 
of  the  Avound,  as  above  mentioned,  but  both  lens  and 
capsule  were  extracted. 

If  atropine  be  properly  instilled  and  the  rotatory 
method  carefully  done,  the  aqueous  humour  is  never  lost 
sufficiently  to  preclude  an  accurate  and  neat  section  of  the 
globe  being  made,  and  lens  and  capsule,  whether  liard, 
gunnny  or  soft,  can  be  quickly  extracted  en  via.sse  without 
any  foi'ce  whatsoever,  with  or  without  a  preliminary 
iridectomy.  Even  in  cases  whei'e  there  is  some  adherence 
of  the  iris  to  the  anterior  capsule  the  lens  is  best  removed 
from  the  eye  by  the  rotatory  method,  which  may  be  per- 
formed with  one  or  two  needles,  and  either  previous  to 
cutting  open  the  eyeball  or  after  the  section  has  been  made. 
The  method  I  now  do  is  that  first  described,  viz.  by  per- 
forming a  preliminary  iridectomy  and  then  rotating  the  lens 
with  one  needle.  In  hard  cataracts  it  will  be  found  that 
the  lens  and  capsule  come  aw-ay  completely.  In  unripe 
and  soft  cataracts  all  the  anterior  capsule  and  the  whole 
of  the  soft  matter  and  nucleus  can  be  extracted,  but  a 
fine  film  of  posterior  capsule  sometimes  remains.  Lastly, 
in  soft  cortical  cataracts,  if  the  operator  is  not  dexterous 
in  his  manipulation  of  the  needle,  it  is  possible  to  rotate 
the  nucleus  only  and  to  rupture  the  capsule,  and  thus 
leave  some  soft  matter  behind.  In  very  soft  cataracts  the 
lens  had  better  be  slightly  depressed  before  being  rotated. 

{Maij  nth,  1912.) 


65.    Congenital  anomalxj  of  the    iris,   prohahly  oriyi)iating 
in  a  capsulo-jntpillary  membrane. 

By  L.  Weenee. 

Patient,  a  girl,  ist.   21  years,  complained  of   difficulty 
in  reading.      The   right  eye  was  normal,  and  V.  =  ^  +   1 
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.^y^  _  +  2-5  cyl.  In  the  left  the  vision  could  not  be 
improved  beyond  '^^r  even  with  correction  of  3  D.  of  llm. 
with  slight  astigmatism.  The  left  eye  is  normal  ophthal- 
moscopically,  and  otherwise,  except  for  the  peculiar  con- 
dition of  the  iris,  as  shown  in  the  sketch  (Fig.  48).  Two 
pointed  triangular  tags  of  iris  tissue  are  drawn  out  from 
the  region  of  the  corona,  to  become  attached  together  to 
a  small  white  dot  of  thickened  capsule,  or  organised  exu- 
dation lying  on  the  anterior  capsule  of  the  lens.  The 
pupillary  margin  is  quite  free  underneath  the  adherent 
tao-s  of  iris.  The  eye  has  never  been  inflamed,  and  she 
has  never  felt  any  inconvenience  from  it. 

Fiu.  48. 


The  condition  might  be  explained  on  the  supposition 
that  a  persistent  capsulo-pupillary  membrane  underwent  a 
process  of  subsequent  shrinking,  and  so  drew  some  of  the 
iris  tissue  near  the  corona  towards  the  point  where  the 
membrane  adhered  to  the  capsule. 

An  exactly  similar  case,  but  with  only  one  adherent  tag 
of  iris,  is  described  and  figured  by  Haeberlin,  Arcliir  f. 
Augenheilk.,  vol.  xlviii,  p.  303. 

{Card  specimen.      May  11///,  1912.) 


GO.   Congenital    ahuovmality    of   retinal    vessels   in    ilie 
macular    region. 

By  L.  Werner. 

Patiknt  is  a  boy,  xt.   10   years.      Came  to  hospital  for 
defective  vision  in  both  eyes. 
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i^-  eye  =  -j/\j  =  -^  -  2  sph.  -  4  cyl.     . 

r-  eye  =  ^  =  -^-6  spl,.  -  1-5  eyl.  /'  ^°. 

His  eyes  liave  never  g-ivcii  liiin  Miiy  tronl^lo  apart  fi-om 
tile  short  sight. 

His  Ileal  til  has  been  good  and  the  family  history  is 
niiiinportant. 

Fig.  49. 


Congenital  varicosity  of  retinal  vessels  <it  macula. 


Ophtlialmoscojye. — Slight  myopic  crescent  in  both  eyes, 
but  the  right  eye  presents  an  extraordinary  development 
of  tortuous  and  greatly  enlarged  retinal  vessels  in  the 
macular  region  as  shown  in  the  drawing  (Fig.  49).  The 
upper  and  largest  vessel  is  a  vein,  but  where  the  second 
branch  comes  off  it  begins  to  assume  a  more  arterial 
colour,  and  the  twisted  loops  below  in  the  centre  also 
fipproach  the  colour  of  arteries  rather  than  veins.      It  is 
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possible  that  this  condition  may  represent,  therefore,  an 
ai'terio-venous  communication.  If  the  dilated  vessels  be 
followed  it  v.'ill  be  noticed  that  four  loops  are  present. 
A  similar  condition,  but  affecting  the  upper  main  retinal 
artery  and  vein,  has  been  described  and  figured  by  Seydel 
under  the  title,  "  Ein  Aneurysma  arterio-venosum  der 
Netzhant."  The  superior  and  inferior  arteries  in  my  case 
as  well  as  the  inferior  vein  are  normal. 

{Card  specimen.     May  11  th,  1912.) 


67.  Some  imnsual  ■pedigrees  of  colour-hlindness. 

By  E.    NETTLiiSHir. 

(a)  a  Pedigree  showing  Colour-Blindness  in  both  Sexes 
AND  also  a  Digital  DEFORsiiTy. 

For  the  following  pedigree  (Fig.  50)  of  a  professional 
famil}^  showing  colour-blindness  in  a  mother  and  all  her 
sons  and  also  a  slight  digital  deformity  in  a  few  of  the 
members  I  am  indebted  to  Sir  Thomas  Barlow  and  Dr. 
Gabb.  I  have  myself  tested  the  mother — who,  though 
rather  reluctant  to  be  examined,  knew  quite  well  that  she 
could  not  see  colours  pi'operly — her  husband,  and  five  of 
her  six  children,  Y,  2  to  6.  The  eldest  child  (son),  V,  1, 
was  in  Africa,  and  therefore  not  available.  The  husband, 
IV,  3,  is  not  coloui'-blind,  and  there  is  no  consanguinit}^ 
between  him  and  his  wife. 

The  mother,  IV,  2,  is  the  youngest  born  and  only  survivor 
of  six  or  more  children  ;  she  was  not  a  twin  ;  all  the  others, 
most  of  whom  she  believes  to  have  been  males,  died  within 
a  few  months  of  birth.  Her  parents  are  dead,  and  she 
knows  nothing  as  to  the  causes  of  this  very  high  infant 
mortality.  Her  father.  III,  2,  dead  more  than  twenty 
years,  was,  as  she  well  knows,  very  badly  colour-blind ;  he 
Avas  of  "Welsh  extraction  ;  he  had  some  siblings,  but  nothing 
can    now    be   learnt    about    them    or    their    descendants. 
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Her  mother,  III,  1,  who  was  not  colour-blind,  was  a 
first  cousin  of  her  father,  her  mother.  If,  2,  and  liis 
father,  II,  3,  being  sister  and  brother. 

It    is  believed  that  when  a  female   is  colour-blind  she 
derives    the   defect    from  both   her    parents — lier    father 

Fig.  50. 

Colour-BlLnaness 
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ought  to  he  colour-blind  and  her  mother  ought  to  carry 
the  defect.  In  the  present  case  there  is  no  proof  that  III, 
1,  mother  of  IV,  2,  did  carry  colonr-blindnes.s,  for  we  know 
nothing  about  the  colour  vision  of  her  father,  II,  1,  Avho 
was  a  medical  practitioner,  or  her  mother's  father,  I,  2, 
either  of  whom   if  affected   might   have  passed  the  defect 
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down  tliroiigli  lier  (111,  1).  Nor  do  we  kiiow  whence  III, 
2,  husband  of  III,  1,  derived  liis  colonr-blindness.  Accord- 
ing to  rule  it  ought  to  have  come  tlirougli  his  mother,  II, 
5,  not  from  his  father,  II,  3.  We  know,  however,  nothing 
about  II,  5,  except  that  she  and  her  husband  are  believed 
not  to  have  been  cousins,  and  as  a  few  cases  are  known  of  a 
colour-blind  father  transmitting  to  his  sons,  it  is  by  no 
means  impossible  that  III,  2  derived  the  condition  from 
his  father,  II,  8.  Obviously  if  II,  2  had  carried  the  defect, 
and  her  brother,  II,  3,  had  manifested  it,  the  cousinship  of 
III,  1  and  2  would  at  once  assume  an  importance  in  rela- 
tion to  the  colonr-blindness  of  IV,  2  that  would  be  wanting 
if  II,  3  were  normal,  as  he  is  supposed  to  have  been. 
This  reasoning  is  based  on  the  current  doctrine  that 
colour-blindness  in  the  male  is  always  manifest — a  point 
which  I  venture  to  think  ought  not  to  be  looked  upon  as 
settled  without  further  genealogical  work. 

Particulars    of    the     Colour-blindkess    or    the    Living 

Members. 

IV,  2,  seen  in  April,  1908;  in  solar  spectrum  given  by 
pocket  spectroscope  sees  only  two  coloui's,  which  she  calls 
"  red  or  yellow  "  and  "  blue "  ;  with  Holmgren's  pale 
green  she  chose,  as  the  best  matches,  a  pale  pinkish-brown 
and  a  pale  j^ellowish-pink  (washed-out  salmon-pink),  and 
considered  various  other  skeins.  As  this  lady  was  rather 
averse  from  the  investigation  I  did  not  examine  her  with 
the  other  test  wools. 

V,  1,  in  South  Africa;  his  father  and  sisters  all  say 
that  he  is  very  badly  colour-blind;  he  is  23  (1908). 

The  sisters,  V,  2  and  3,  set.  about  22  and  20,  each  saw 
five  colours  in  the  spectrum'^  and  passed  Holmgren's  wool 
test  and  Edridge-Green's  orange  wool  test  quite  easily.  V, 
4,  £et.  18,  two  colours  in  spectrum,  "yellow  and  blue"; 
confused  the  rose  wool  test  with  blues  and  niauves,  and 
*  This  pocket  spectroscope  gives  only  a  short  spectrum  and  the  yellow 
and  orange  are  difficult  to  differentiate.  V,  2  named  "  red.  orange, 
green,  blue,  violet."     ...  3  said  "red,  yellow,  green.  Line,  purple." 
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confused  full  greens  with  browns.  ...  5,  ast.  16^,  on  first 
looking  at  spectrum  said  ''  yellow,  green,  blue/'  at  second 
and  third  trials,  "  yellow  and  l)lue"  only;  almost  confused 
the  rose  wool  test  with  pale  blue,  the  scai'let  with  brown 
and  greenish  skeins,  pure  blue  with  purple,  and  when 
asked  to  pick  out  all  the  greens  chose  greys  and  yellows 
as  well  as  o-reen  :  his  father  thinks  him  less  colour-blind 
than  his  brothers,  and  I  thought  him  certainly  not  so  bad 
as  his  next  younger  brother.  . . .  G,  ast.  nearly  15,  spectrum 
"orange  and  })nrple";  confused  Edridge-Green's  orange 
wool  with  bright  yellowish-green,  Edridge-Green's  mauve 
with  blue  and  peacock-blue  green,  almost  confused  scarlet 
with  yellowish-brown,  and  dull  green  and  pale  green  with 
rose  and  grey  of  corresponding  shade. 

Besides  the  colour-blindness  there  is  a  peculiaritj'  of 
the  little  fingers  in  the  younger  daughter  Y,  8,  and  in  her 
mother  IV,  2,  and  she  says  that  her  mother's  father.  III,  2, 
had  it  too.  In  Y ,  8,  the  entire  little  finger  is  constantly 
crooked,  or  half-flexed  ;  it  can  be  straightened  passively 
without  pain  or  perceptible  resistance  but  goes  back  when 
released  ;  condition  more  marked  in  the  li.  than  the  L. 
little  finger  ;  besides  the  flexion,  there  is  also  some  curving 
of  the  finger,  especially  of  its  distal  end,  towards  the  ring 
finger,  /.  e.  towards  the  middle  line  of  the  hand.  In  the 
mother,  lY,  2,  the  deformity  is  very  slight  and  consists 
chiefly  of  the  adductive  curving.  I  understood  that  the 
crooking  was  well  marked  in  the  maternal  grandfather. 
Ill,  2. 

I  know  of  another  stock*  in  which  both  crooked  finger 
and  colour-blindness  occur,  but  as  in  that  case  I  only 
learnt  of  the  digital  deformity  incidentally  and  was  not 
allowed  to  go  into  it  fully  I  omitted  to  refer  to  it  when 
recording  the  pedigree. 

(b)  Coloue-Blindness  in  both  Sexes  and  in  one  only  of 
A  Pair  of  Twins. 

The    example    of    colour-blindness    shown   in    Fig.    51 
*  "  A  Coloui'-blind  Familj-,"  r/-a?is.  Ophth.  Soc,  vol.  xxviii,  p.  208. 
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exliibits  uinisual  features.  In  tlie  first  jdace  tlie  diag-raiu 
shows  two  different  and  inn-elated  genealogies:  divisions 
A  and  I?,  Loth  containing  cases  of  colour-blindness  and  united 
by  the  marriage  of  an  affected  male  in  a  (III,  22)  with  a 
normal  female  in  a  (III,  12)  ;  secondly  we  have  in  division 
A  two  colour-blind  females  (III,  6  and  V,  24) — a  sufficiently 
rare  occurrence. 

Thirdh',  of  the  female  twins,  Y,  23  and  24-,  who  in  bodily 
features  are  almost  indistinguishable,  one  is  colour-blind 
and  the  other  normal.  The  remaining  cases  of  colour- 
blindness, thirteen  in  number  in  the  two  pedigrees  together, 
are  in  males,  and  folloAv  the  rule,  normal  for  colour- 
blindness, of  descent  through  unaffected  mothers.  Of 
the  cases  in  division  a,  ten  have  been  seen  and  properly 
examined,  and  the  other  two  (III,  9  and  10),  who  have 
been  dead  for  some  years,  are  well  known  by  their 
numerous  relatives  to  have  been  affected.  In  division  c, 
three  of  the  four  known  colour-blinds  have  been  examined, 
and  it  is  probable  that  others  exist  undiscovered  ;  many 
membei'S  of  this  stock  are  abroad  and  cannot  be  tested.* 

Group  C  shows  members  of  various  outside  stocks,  other 
than  B  related  by  marriage  to  A,  and  all  believed  with 
good  reason  to  be  or  to  have  been  normal  ;  only  two  of 
them  have  been  examined ;  but  see  footnote. 

There  have  been  no  consanguineous  marriages  either  in 
A  or  B,  and  it  is  certain  that,  as  already  stated,  these  two 
stocks  are  unrelated. 

The  particulars  of  the  various  individuals  are  given 
further  on,  but  I  must  say  something  here  in  regard  to 
the  special  features  just  mentioned. 

As  to  the  colour-blind  female  III,  6,  it  is  believed 
that  when  a  female  suffers  from  a  heritable  condition,  that 

*  Ilia  letter  of  August  I'Jth,  1912,  IV,  37,  of  stock  C,  mother  of  the 
twins,  V,  23,  2-i,  tells  me  that  her  mother.  III,  20,  now  in  Canada,  has 
rfplied  to  our  inquiries  to  the  effect  that  although  her  own  hushanl, 
III,  21,  was  not  colour-blind,  his  mother,  II,  lUa,  was  so.  I  have  put 
'•  ?  "  to  10a  on  the  diagram  ;  and  we  may,  at  any  rate,  assume  that  colour- 
blindness has  occurred  in  one  or  another  of  lY,  37's  ancestors. 
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isj  like  congenital  colour-blindness,  usually  limited  t(j 
males,  she  derives  it  from  both  her  parents,  the  father 
showing  it,  the  mother  carrying  it,  latent  or  undeveloped, 
from  an  ea,rlier  male  ancestor.  Thus  in  the  present 
family  A,  the  father,  II,  8,  of  the  colour-blind  lady,  III,  6, 
ought  to  have  been  colour-blind,  and  the  mother,  II,  5, 
herself  normal,  ought  to  have  brought  it  either  from  her 
father,  I,  2,  or  the  father  of  her  mother,  I,  1.  As  will 
be  seen  later,  we  have  no  positive  information  as  to  these 
points;  but,  as  stated  in  the  footnote  to  p.  313,  colour- 
blindness has  probably  occurred  in  the  maternal  ancestors 
of  the  colour-blind  twin  girl,  V,  24. 

The  marriage  of  the  colour-blind  male  (III,  22)  of  family 
B  with  the  normal  woman.  III,  12,  of  A  yielded  four  males 
and  three  females  {IV,  19-25),  all  free  from  colour  defect. 
This  is  what  would  have  been  expected  if  the  mother  (III, 
12)  had  been  of  stock  in  which  there  was  no  colour-blind- 
ness. In  the  case  before  us  it  may  probably  be  taken  as 
showing  that  III,  12  is  not,  as  her  sister,  III,  13,  is,  a 
carrier  of  the  defect.  The  grandchildren  of  this  pair  (III, 
12  and  22)  at  present  consist  of  seven  girls  and  only  one 
boy  ;  this  boy,  V,  17,  a  bright  intelligent  child,  was  care- 
fully tested  with  wools  in  February,  1912,  when  4^-  years 
old,  and  proved  to  be  markedly  colour-blind  ;  his  elder 
sisters, ...  15  and  16,  are  normal,  and  the  youngest,  also  a 
girl,  ...  17 «,  fet.  2  years,  tested  at  the  same  time  as  17, 
picked  out  the  colours  much  better  than  he  did  and  seemed 
to  have  good  colour-perception.  V,  17  probably  derives  his 
colour-blindness  from  his  mother's  father.  III,  22. 


Twins. 

Family  A  contains  four  sets  of  twins ;  in  two  of  them 
both  twins  are  female,  in  the  other  two  one  of  each  is 
female,  one  male.  It  has  been  possible  to  examine  colour- 
vision  in  only  one  of  the  four  sets,  V,  23  and  24,  con- 
sisting of  two  females,  and  of  these  ...  23  is  normal,  ...  24 
colour-ljliud. 
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This  difference  in  colour-sense,  would  seem  to  Ije  reniark- 
uble  or  not  according  to  the  nature  of  the  twinning.  If 
this  pair  of  twins  were  developed  from  two  separate  ova, 
i.  e.  if  they  represent  the  ordinary  multiple  birth  of  the 
lower  mammals,  we  can  readily  understand  that  they  may 
differ  as  much  from  each  other  as  from  their  other  brothers 
and  sisters,  and  in  that  case  the  colour-blindness  of  one  of 
the  pair  is  no  more  surprising  than  it  would  have  been  if 
they  had  been  born  separately.  But  when,  as  with  V,  23 
and  24,  twins  are  not  only  of  the  same  sex  but  almost  iden- 
tical in  many  other  ascertainable  characters,  it  is  assumed 
that  they  have  resulted  from  the  division  of  a  single  ovum 
very  soon  after  fertilisation,  each  half  developing  into  a 
complete  individual.  Such  a  result  has  been  obtained 
experimentally  with  the  ova  of  some  invertebrate  animals 
and  if  it  also  takes  place  in  man  the  occurrence  of  a  dis- 
crepancy between  one  twin  and  the  other  in  such  a  marked 
character  as  colour-perception  is  difficult  to  understand. 
We  may  suppose  that  it  may  be  due  to  a  slight  inequality 
of  size,  or  of  content,  between  one  half  of  the  divided 
ovum  and  the  other,  but  this  is  only  a  guess.  It  is  also 
perhaps  allowable  to  suggest  that  some  of  these  "similar" 
or  "  identical "  twins  may  have  slight  differences  in  sexual 
attributes,  one  being,  for  example,  less  perfectly  female 
than  the  other,  and  therefore  more  likely  to  show  colour- 
blindness because  colour-blindness  usually  requires  male- 
ness  to  make  it  manifest.*  It  seems,  at  any  rate,  impossible 
to  account  for  coloui--blindness  of  one  of  a  pair  of  twins 
except  as  the  result  of  some  cause  acting  at  an  extremely 
early  stage  of  the  embryo. 

Perhaps  the  cases  now  brought  forward  may  encourage 
the  search  for  other  well-marked  physiological  or  psychical 
differences  between  "similar"  twins,  and  if  that  should  be 

*  According  to  Galton  there  is  some  reason  to  think  that  twins  are 
less  fertile  than  other  people. 
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SO  tlioy  may  have  a  more    than    merely   oj)lillialm(jlogical 
interest.* 

These  twins,  Fig.  51,  V,  23  and  24,  wlio  are  well  g-rown 
and  strong,  are  so  much  alike  that  their  own  mother  has 
sometimes  confused  them,  and  another  lady  has  more  than 
once  asked  one  of  them  which  of  the  two  she  was ;  I 
myself  can  see  no  difference  between  the  pair  except  that 
the  elder  is  a  trifle  stouter  in  the  face  than  the  younger. 
Wishing  to  ascertain  whether  they  were  probably  single- 
or  double-ovum  twins  I  explained  to  their  mother  the 
supposed  difference,  and  said  that  the  doctor  who  attended 
when  they  were  born  might  be  able  to  give  useful  informa- 
tion. She  replied:  "If  you  want  to  know  whether  there 
was  one  placenta  or  two  I  know  there  was  only  one,  for 
both  the  doctor  and  the  nurse  told  me  so." 

The  following  records  have  been  made  as  to  similarities 
and  differences  between  them,  wicli  the  assistance  of  their 
mother,  b}^  Dr.  C.  S.  Myers,  Lecturer  on  Experimental 
Psychology  at  Cambridge,  who  was  kind  enough  to  make 
a  special  journey  to  see  them,  by  their  distant  cousin, 
IV,  27,  a  children's  teacher  of  many  years'  experience, 
and  by  myself. 

V,  23,  the  normal  or  not  colour-blind  twin,  is  counted  as 
the  elder,  having  been  born  half  an  hour  before  the  colour- 
blind one,  . . .  24.  This  and  other  characters  are  given  in 
the  following  parallel  columns  : 

*  E.  L.  Thonidike  states  as  the  i-esiilt  of  measurements  of  a  consider- 
able number  of  twins  that  "  twins  may  be  indistinguishable  in  any  one 
physical  ti-ait  without  being  at  all  similar  in  certain  others,  or  in  certain 
mental  tmits,"  Educational  Psychology,  second  edition,  jj.  97  (1910).  It 
seems  probable,  however,  fi-om  what  is  stated  on  page  89  that  the 
material  used  included  some  sets  of  dissimilar  sexed  twins,  i.  e.  twins 
that  according  to  ciu-rent  theory  were  not  uni-ovular.  I  have  not  seen 
the  author's  original  paper,  "  Measurements  of  Twins,"  in  the  Archives 
of  Philosophy,  Psychology,  a7id  Scientific  Methods,  No.  1,  1905,  on  Avhich 
the  aiithor's  conclusion  above  quoted  is  based. — E.  N. 
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Character. 


Elder  V,  23 

(uot  colour-blind). 


Born  October   1903 

Weit^ht  at  liirlli 


YouriK'er  V,  24 
(colour  blind.i. 


At  1.15  p.m.  At  2.15  p.m. 

Interval  half  an  hour. 
6  lb.  (5  oz.  I    5  lb.  3  oz. 

Difference  1  lb.  3  oz. 
Weight  on  several  occasions  up  to  -4  years  of  age  showed  differences 

of  from  1  lb.  to  2  lb. 
Weight   at   8^    years  I  4  st.  2  lb.  |  3  st.  13 ^  lb. 

old  (April,  1912) 


Height  at  birth 

Height  at  8  years  in 
stoctings 

Teething:  same  first 
milk  teeth  (2  central 
lower  incisors)  ap- 
peared on 

Began  to  talk     . 


Began  to  walk 


Teething,  second  den- 
tition 


Liability  to  exanthe- 
mata 


21 5  inches 
504-     „ 


Difference  2|  lb. 

20  i  inches 
50i      „ 


Monday,   August   8th,    Same  day  at  noon. 
1904-,     at     breakfast  ; 
time  I 

Aged  10  months. 

Said  "Puss  "on  August  i  Said  "Poo"  on  same 
11th,  1904  '  day. 

Aged  10  months  ;  considered  to  be  very  late. 

December  3rd,  1904,  |  January  7th,  1905, 
aged  14  months  1     aged  15  months. 

Although  they  did  not  both  begin  to  walk  at 
same  "date,  their  manner  of  doing  so  was 
exactly  the  same ;  after  having  once  taken  a 
step  they  never  hesitated  again  and  were 
quite  steady. 

1st  permanent  molar  appeared  between  6  and 
65  years  in  each  twin  ;  exact  dates  not  re- 
corded. The  milk  teeth  did  not  decay  in 
either  child, 


Has  had  measles  ;  did 
not  have  the  seai'let 
fever,  although  they 
had  never  been  sepa- 
rated. 
The  scarlet  fever  was  the  cause  of  their  first 


Has  had  measles  ;  had 
mild  attack  of  scarlet 
fever  in  1911,  aged 
about  7i  yeai-s 


separation. 

All  the  following  records  were  made  in  April,  1912,  when  they 
were  8i  years  old: 


Head  measurements  : 
Circumference  . 
Transverse  arch 
Antero-posterior  arch 
Chest,   circumference 

at  nipple  line,  full 
Do.  empty  . 

(Vest  only  worn) 


Hands 


20il  inches 
lU      ., 

m     ,. 

25i      „ 
23i      „ 


20  .V  inches 

11 

12 

25i       „ 

234       „ 


Breathing  goud  in  both  and  no  signs  of  ade- 
noids in  either. 
No  certain  differences  in  relative  length  of  the 
corresponding  digits  in  either  twin. 


3]8 
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Character 


Hair  colour 
Eyes: 
Irides 


V 

Refraction 
Fundus   . 
Colour  vision  . 

General  bodily- 
strength  and  activity 


General   mental  clia- 
racters 


Musical  ear 

General  features,  pos- 
tures and  move- 
ments 


]^,l(lcr  V,  23 

Youiiffcr  V,  2'1 

fiiot  colour-blind). 

(colour-ljliutl;. 

Exactly  same  in  each  twin,  colourless  flaxen. 

Blue-grey  ;     a    slight 

Blue-grey ;     no   suspi- 

suspicion of  very  faint 

cion   of    brown   any- 

brown    in    sphiuctei- 

where. 

circle 

4  in  each  eye  easily 

Same. 

Slight  H. 

Same. 

N. 

N. 

N. 

Coloixr-l)lind. 

(For  details  see  p.  -VZ')). 

Good  in  both  ;    no  decided  difference  between 

the  two.     Digestion  and  appetite  alike  and 

good  in  both.     Good  walkers,  and  use  their 

limbs  Avith  agility. 

Both  sleep  well,  but  have  been  known  to  talk 

in  sleep  after  much  excitement 


Younger  one  has  been 
known  to  walk  in 
sleep ;  is  considered 
by  mother  "  more 
dreamy  and  fanciful " 
than  elder  one. 


Considered  by  mother 
more  "practical  and 
matter-of-fact"  than 
the  younger  one,  e.  g. 
likes  to  help  lay  the 
table  for  meals,  which 
the  younger  does  not 
care  to  do 

Considered  to  be  good  in  both 

So  much  alike  that  mother  and  nurse  have 
found  difficulty  in  distinguishing  one  twin 
from  the  other ;  the  elder  is,  however,  now 
(April,  1912)  very  slightly  fuller  in  the  face 
than  the  younger. 

Prints  of  the  forefingers  of  these  twins  show 
the  markings  to  be  sjanmetrical  on  E.  and  L. 
of  each  twin  ;  not  "  reversed,"  or  both  R.  and 
L.  taking  the  same  direction  in  one  twin  and 
the  opi)osite  direction  in  the  other  twin  as 
described  by  Wilder  in  some  of  a  consider- 
able series  of  "  similar  "  twins  examined  by 
him.*  Tracings  of  the  hands  show  that  in 
the  L.  hand  of  each  twin  the  ring  finger  is 
rather  longer  than  the  index,  whilst  in  the 
R.  hand  of  each  these  two  fingers  are  equal 
or  as  nearly  so  as  possible. 


*  "  Duplicate  Twins  and  Double  Monsters,"  by  H.  H.  Wilder,  The 
American  Journal  of  An  at  omi/,  vol.  iii.  No.  4,  pp.  387-472  (1904). 

Dr.  C.  S.  Myers  sends  me  the  following  memorandum  of  his  examina- 
tion made  at  sevei-al  sittings  on  April  18th  and  19th,  1912.  A.  is  the 
elder  or  normal  (V,  23)  ;   B.  the  younger,  colour-blind  twin  (V,  24j  .- 

"A.'s   interests   are   primarily  in  domestic  matters  and  dress.     She 
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talks  volubly,  is  prompter  to  action,  and  more  transparent  and  conscien- 
tious, is  quicker  in  replying  and  in  writing,  but  reads  more  slowly  than 
B.,  and  moves  her  lijis  and  whispers  incessantly  whilst  learning  figures  by 
heart  or  wliilst  adding.  B.'s  interests  are  primarily  in  movement  and 
action.  She  observes  nature,  is  deeper,  thinks  more  of  her  own  interests 
and  *  considers '  longer  before  she  talks  ;  she  learns  figures  more  readily 
and  retains  them  better  in  memory,  and  reads  more  quickly  than  A. 
when  learning." 

"  On  the  otlier  hand  they  behave  extraordinarily  alike  in  the  '  associa- 
tion '  experiments  when  a  word  is  given  by  the  experimenter  and  the 
subject  is  asked  to  rejjly  by  the  first  occiu'ring  word  or  idea.  In  type  of 
thoiight  under  these  conditions  the  twins  are  strikingly  similar,  and  in 
their  rapid  powers  of  apprehension  they  are  again  very  alike.  The 
mental  work  (adding  figures,  crossing  ovit  e's)  does  not  differ  appreci- 
ably in  amount  or  accuracy  for  the  two  children." 

Description  of  Individuals  in  Fig.  51. 

Family  A  :  The  oldest  living  member  of  this  pedigree 
is  II,  7,  born  1824,  married  Jannary,  1849,  a3t.  25  years, 
her  husband,  II,  10,  being  25.  In  1908,  when  84,  she 
wrote  to  me  that  to  the  best  of  her  recollection  her  brothers, 
II,  3  and  4,  sisters,  II,  5  and  6,  were,  like  herself,  endowed 
with  perfect  vision  for  colours,  but  that  she  well  remem- 
bered that  her  niece,  III,  6,  Avho  was  about  seven  years 
her  own  junior,  when  a  young  girl  mistook  "  scarlet  for 
white,^^  and  she  added  the  father,  II,  8,  was  very  angr}- 
when  told  that  the  child  (III,  6)  "  did  not  know  one  colour 
from  another."  II,  7  has  had  seven  children,  of  Avhom 
only  two  (III,  17  and  ^fB,  the  latter  a  twin)  are  living  ;  the 
first  born  of  the  seven,  a  girl,  died  when  about  20  years 
old.  Of  these,  17a,  dead,  and  18,  unmarried,  were  twins  ; 
...  18  is  normal,  and  ...  17  reports  himself  and  his  three 
children,  two  of  whom  are  twins  (lY,  356  and  35c),  normal. 
II,  4ft  died,  probably  young.  II,  5,  mother  of  the  first 
known  colour-blinds,  born  February  5th,  1811,  when  her 
mother,  I,  1,  born  1789,  was  22,  died  January,  1891,  eet.  80 
years  ;  married  1829,  £et.  18  years,  her  husband,  II,  8,  being 
24.  II,  6,  dead ;  appears  to  have  had  only  one  child,  a 
daughter,  III,  16,  through  whom  IV,  34  probably  derives 
his  colour-blindness.  Since  the  father  of  a  colour-blind 
female  is  usually  himself  colour-blind,  special  trouble  has 

VOL.  xxxii.  22 
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been  taken  to  find  out  whether  II,  8,  father  of  III,  6,  was 
affected  or  not,  but  without  success.  II,  8,  born  1805, 
married  II,  5  when  lie  was  24,  died  October,  1877  ;  was  a 
JeAv,  who  came  from  Germany  as  a  lad  ;  originally  a  French 
polisher,  then  a  traveller  in  jewellery,  he  ended  as  a  wine 
merchant;  he  used  to  give  his  daughters  dress  materials  of 
very  good  quality  but  sometimes  of  "  queer  colour,"  but 
no  one  can  say  that  he  confused  colours.  That  he  is  said 
to  have  been  angry  when  the  colour-blindness  of  his 
daughter,  III,  6,  was  discovered  (see  above)  arouses  the 
suspicion  that  he  may  have  known  himself  to  be  defective 
in  colours,  but  further  than  that  we  cannot  go. 

Generation  III  contains  besides  its  three  cases  of  colour- 
blindness (III,  6,  9  and  10),  two  female  carriers  (III,  13 
and  16).  Ill,  16,  now  an  old  lady,  says  she  never  heard 
of  colour-blindness  in  her  father  (II,  9).  The  probability 
therefore  is  that  I,  2,  the  father  of  the  female  carriers  II,  5 
and  6,  was  himself  colour-blind,  but  there  is  no  evidence 
either  for  or  against  this. 

In  Generation  III  we  have  numerous  descendants  of  the 
normal  males  II,  3  and  4.  I  have  corresponded  with  III, 
2,  who  says  he  and  his  children  are  normal,  and  I  have 
examined  III,  4,  who  is  normal,  but,  though  long  married, 
has  no  issue  ;  he  never  heard  of  colour-blindness  in  his 
half  siblings.  III,  5  ;  but  they  are  in  Australia  and  he 
knows  little  of  them.  He  confirms  the  testimony  of  II,  7 
that  his  father  and  uncle  (II,  4  and  3)  were  normal,  and 
says  that  II,  4  had  particularly  delicate  appreciation  of 
colour, 

III,  6—14,  nine  children  of  II,  5  and  8  ;  eight,  ten  or 
more  others  (III,  lo)"^  died,  most,  if  not  all,  in  infancy  ; 
sexes  and  places  in  the  sibship  unknown,  but  at  least  one 
was  born  before  III,  6.  Of  the  nine  who  grew  up  three 
were  S  s  and  six  ?  s,  three  of  them  being  colour-blind, 
viz.,  one  •  (III,  6)  and  two  ^s    (III,   9   and  10)  ;  two  of 

*  ITie  mother,  II,  5,  of  this  immense  sibship  forgot,  in  her  later  years, 
how  many  children  she  had  had,  the  number  being  variously  put  at  from 
seventeen  to  twenty-two. 
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tlie  ?  s  (III,  7  and  8)  are  nnrnarriod,  and  one  of  the  married 
ones  (III,  14)  has  for  issue  only  two  daughters,  botli  single  ; 
of  the  other  two  who  married  (III,  12,  13)  only  one  (III, 
13)  has  colour-blind  issue,  the  other  (III,  12)  all  normal 
children. 

Ill,  6,  aet.  77  years  in  1908,  not  a  twin,  was  about  seven 
years  younger  than  her  maternal  aunt  (II,  7),  who,  as 
already  related,  first  discovered  her  colour-blindness  when 
both  were  young.  She  was  aware  that  she  had  always 
been  colour-blind ;  had  been  known  to  mend  brown  gloves 
with  green  thread  and  frequently  to  make  other  conspic- 
uous mistakes  ;  was  very  musical ;  had  repeated  premoni- 
tory attacks  of  glaucoma,  for  which  iridectomy  was  done 
with  good  result.  This  lady,  who  died  in  1909,  aet.  78 
yeai's,  had  three  children  {TV,  4,  4a  and  5),  of  Avhom  the 
firstborn,  (^  ,  4,  died  in  infancy.  The  other  two,  both 
daughters,  have  good  colour-vision  and  are  both  very 
musical,  although  one  of  them  (IV,  4a)  suffers  from  pro- 
gressive deafness,  which  began  when  she  was  a  young 
girl,  and  is  now  very  bad ;  no  history  of  otorrhoea.  IT, 
4a,  whose  husband  (lY,  1)  has  good  colour-vision,  has  five 
sons  (V,  1-5)  and  no  daughters.  The  eldest  son  (Y,  1) 
set.  27  years  (1907),  is  colour-blind,  seeing  only  "yellow 
and  blue  "  in  the  spectrum,  confusing  the  light  green  with 
buffs  and  yellows,  the  rose  with  dark  peacock-green,  and 
grey  with  green ;  sees  f  unaided ;  the  youngest  (Y,  5),  est. 
17  (1907j,  is  also  colour-blind,  confusing  the  pale  green  with 
buff,  orange  with  green,  and  dark  green  with  brown  and 
red.  The  other  three  (Y,  2,  3,  4),  xt.  26,  22  and  about 
20  (1907),  were  carefully  tested  and  found  normal. 

Ill,  9  and  10,  the  other  colour-blinds  of  the  sibship 
III,  6-15,  both  0S,  are  dead,  but  are  well  known  by'their 
relations  to  have  had  the  defect.  Ill,  9,  has  left  a 
daughter  and  two  sons  (lY,  7,  6,  8)  all  normal ;  the 
daughter  (lY,  7)  had  (in  April,  1908)  two  sons;  one  of 
them  (Y,  6),  get.  9  years,  I  found  to  be  decidedly  colour-blind; 
the  other  (Y,  7),  at.  3^  years,  seemed  quite  normal  to  the 
wool  test ;  tested  again  when  O.V,  in  1912^  and  again  found 
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normal.  The  particulai-s  of  V,  G  were  :  .s})ectruin  "yellow 
and  blue/'  confused  orange  with  certain  greens,  tlie  ])ale- 
green  with  buffs,  and  the  rose  with  blues  and  purples  ;  X, 
8,  set.  2  years  in  January,  1912,  born  since  the  above  notes 
were  made,  is  too  3^oung  to  be  tested.  IV,  6  has  one  child 
(V,  9,  c?  )  ;  IV,  8  has  two  (V,  10  and  10a);  of  the.se,  9  and 
10,  tested  April,  1912,  were  found  normal,  and  10a,  born 
December,  1911,  is  too  young  to  test.  Ill,  10  has  three 
daughters  (IV,  9,  10,  II),  aged  37,  35  and  25,  all  normal, 
one  only  being  married,  and  no  sons  ;  the  only  married 
daughter  (IV,  10),  set.  35  years,  has  had  only  two  children, 
one  daughter,  Y,  11,  fet.  11  years,  (1907),  normal,  and  one 
son  (V,  12),  a)t.  9  years,  colour-blind,  confusing  the  pale 
green  with  yellow  and  buffs  and  the  orange  with  various 
shades  of  brown.  Ill,  11  is  in  South  Africa  with  his 
three  daughters  and  four  sons  (IV,  12—18)  ;  none  have 
been  scientifically  tested,  but  his  sister,  III,  13,  who  has 
two  colour-blind  sons,  especiall}^  questioned  the  whole 
family  on  my  behalf  when  on  a  visit  to  them  in  South 
Africa  in  1908  and  is  sure  that  none  were  colour-blind  ; 
the  two  eldest  daughters  of  III,  11  (lY,  12  and  13) 
had  each  one  young  son  at  that  time  who  appeared  to  see 
colours  well  (V,  13  and  14).  Ill,  12,  herself  normal  and 
fet.  62  years  (1912),  has  had  eight  cliildren  (lY,  19-26) 
of  whom  six  are  living,  two  (^  s,  four  $  s  ;  the  eighth, 
(^  ,  died  in  infancy,  and  the  second,  ^  (lY,  20),  as  a 
young  man  in  1905;  the  six  alive  have  all  been  tested  and 
found  normal  ;  lY,  19  and  22  are  married,  and  up  to  the 
present  date  (January,  1912),  have  had  eight  childi*en,  of 
whom  it  has  been  possible  hitherto  to  test  only  four  (Y, 
15-17a)  ;  £et.  15,  8,  4J,  and  2|  in  January,  1912;  of 
these  V,  17,  the  only  male,  is  colour-blind;  the  four 
included  under  Y,  18—21,  all  very  young  and  all  $  s,  are 
in  Africa,  20  and  21  being  twins. 

Ill,  12  married  III,  22,  who  although  colour-blind,  is  of 
a  totally  different  stock  ;  his  pedigree  is  given  under 
Family  B. 

Ill,  13,  a^t.  60.}  j-ears  (January,  1912),  has  one  daughter 
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(IV^,  27)  iioniiiil,'^  one  sou  (IV,  30)  normal,  and  two  sons 
(IV,  28  and  29)  colour-Llind.  IV,  28,  tested  in  1907,  xt. 
34  years,  saw  in  the  spectrum  "oi-an^e  and  blue  with 
perhaps  green  between  them,"  confused  the  pale  green 
with  pale  salmon-pink,  yellows,  buifs  and  pale  grey,  the 
scarlet  with  dark  greens  and  dark  browns,  and  the  rose 
with  blues  and  jiurples.  Ill,  14,  aet.  58|-  years  (January, 
1912),  normal,  has  the  two  normal  unmarried  daughters, 
IV  31,  and  32  the  younger  of  whom  is  now  30  (1912). 

Iir,  1(),  now  74  (1912),  a  first  cousin  through  her  mother 
of  III,  6-15,  has  had  a  normal  unmarried  son  (IV,  33),  a 
normal  married  daughter  (IV,  35),  and  the  colour-blind 
son  (IV,  34),  who,  with  his  wife  and  children,  will  be  des- 
cribed more  particularly  below.  The  daughter  (IV,  35) 
is  dead,  leaving  two  sons  (V,  28  and  29),  Avhom  I  tested 
with  spectrum  and  wools  at  the  ages  of  12  and  7^ 
together  Avith  their  father  (LV,  36),  and  found  quite 
normal.  Ill,  16  has  never  heard  that  her  husband  or 
his  forbears  or  her  own  father  or  mother  saw  colours 
badly,  but  she  does  not  profess  to  have  positive  knowledge. 

IV,  34,  an  agent  for  a  large  firm  of  machine  makers, 
knows  he  has  always  been  coloui'-blind.  I  tested  him  on 
Juno  lltli,  1911,  his  age  then  being  42  ;  hair  light  brown 
or  tending  to  golden,  irides  grey-blue.  In  the  spectrum 
he  saw  only  two  colours,  "  yellow  and  blue  " ;  in  Xagel's 
test  D,  card  1,  called  the  Ijrowns  "  red  "  and  the  green 
"brown."  In  Nagel's  test  B,  card  2,  red  and  two  shades 
of  brown  called  "  all  red  of  different  shades."  In  Naofel's 
test  15,  card  3,  grey  and  two  shades  of  green  "  called  all 
pink  or  shades  of  green."  I  did  not  test  hiu]  with  wools. 
His  wife  (IV,  37),  apparently  rather  younger  than  he,  a 
lady  of  good  education  and  great  intelligence,  who  gave  me 
much  assistance  in  testing  her  children,  has  normal  colour- 
perception,  light  hail',  blue  or  grey  eyes;  she  and  her 
husband    arc    not    consanguineous    in   any    degree.      She 

*  IV,  27,  in  adclitiou  to  passing  the  wool-tests,  pocket  speetvoscope, 
and  Nagel's  cards,  has  been  fully  tested  by  Dr.  Watson,  of  the  Imperial 
College  of  Science,  and  pronounced  perfectly  normal. 
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believes  that  her  father  and  mother  both  saw  colours 
perfectly  well,  and  that  the  same  is  true  of  her  only  brother 
and  his  only  child  (a  danghter),  and  of  her  only  sister  and 
her  seven  children  (IV,  38  and  39,  V,  30  and  31)  ;  but,  as 
stated  in  footnote  to  p.  313,  it  is  believed  that  her  father's 
mother  (II,  10  «)  was  colour-blind. 

IV,  34  and  37  have  had  seven  children  (V,  22-27)  of 
ages  between  11  and  3  (1911).  I  tested  them  all  on  June 
11th  1911,  each  child  being  in  the  room  alone  with  me 
(or  sometimes  with  myself  and  the  mother)  whilst  under 
examination.  All  of  them  are  very  bright,  intelligent  and 
well-trained,  and  even  the  youngest,  set.  3  years,  a  very 
sharp  little  boy,  went  thi-ough  the  green  and  rose  tests  of 
Holmgren's  wools  without  the  least  hesitation.  All  the  six 
have,  like  their  parents,  blue  or  grey  irides,  blonde  skin,  and 
more  or  less  fair  hair.  I  used  wools,  Xagel's  tests  a,  and  b 
(new  edition),  and  in  one  case  the  small  pocket  spectrum, 
with  the  following  result :  V,  22,  ?  ,  tet.  11  years,  but  rather 
small  for  her  age,  saw  "  red,  yellow,  green  and  blue  "  in  the 
spectrum,  but  as  she  had  some  difficulty  in  getting  the 
instrument  into  position,  and  the  orange  is,  in  the  spectro- 
scope used,  a  mere  narrow  line,  no  importance  attaches  to 
her  not  recognising  it ;  Nagel's  dots  group  A  all  promptly 
and  quite  correctly  recognised  ;  wools  not  tried.  V,  27 
(tested  next),  J,  a^t.  3  years,  very  sharp  and  intelligent: 
with  Holmgren's  rose  test  chose  without  hesitation  only 
the  true  matches  ;  and  when  told  to  "  pick  out  the  green 
ones  "  did  so  promptly  without  for  a  moment  approaching 
any  of  the  greys,  blues,  blue  greens  or  rose.  V,  26,  (^  , 
get.  4  years,  was  thought  by  his  father  to  be  less  quick  and 
intelligent  than  27,  but  very  soon  understood  what  I 
wanted  ;  with  Holmgren's  rose  test  chose  the  true  matches 
<ind  no  others;  told  to  "  pick  out  the  green  ones"  did  so 
without  any  mistake  or  hesitation  ;  told  to  "  pick  out  the 
blue  ones,"  at  first  chose  blues  and  purples,  but  when  asked 
whether  all  these  were  blue  he  readily  selected  the  blue 
skeins,  calling  them  "  proper  blue,"  and  discarded  the 
purple  ones.      V,  25,    c?  >  ^et.  6  years,  rather  small  for  his 
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age,  passed  Nagel's  test  a,  and  Holmgren's  pale  green  and 
rose   tests    quite    correctly   and    witliout   hesitation :  with 
the  yellow  test  skein  he  at  first  put  some  skeins  containing 
a  little  green,  but  at  a  second  trial  rejected  them  because 
they  were  "green/'      He  may  possibly  have  slight  defect 
for  green.      V,  23  and  24,    ?   twins,  were  born  in  October, 
1903,  and  they  have  been  tested  five  times;  twice  in  June, 
1908,  Eet.  4|  years,  in  more  detail  in  June,  1911,  aet.  about 
74  years,  and  twice  in  April,   1912,  ast.  8^   years.      The 
result  was  the  same  on  each  occasion,  V,  23,  counted  as  the 
"  elder,"    being  normal,    Y,    24,    the    "  younger,"    colour- 
blind.     The    discrepancy    in    their    colour-vision    was,    I 
believe,  first  suspected  in  the  spring  of  1908,  when,  during 
some  conversation  about  colours  between  their  parents,  the 
younger  twin  (Y,  24),  made    some    remark    to   which   the 
elder    (Y,  23)    replied,  "  Oh,  you  cannot   tell   the    colours 
properly  like  I  can,"  or  to  that  effect.      At  the  first  testing, 
tet.  4^  years,  they  responded  quite  well  and  without  hesita- 
tion ;   V,  23  (elder  twin),  asked  to   "  pick  out  the  green  " 
skeins    from    the    Holmgren's    rose-test    confusion   group 
chose  pure  greens  onl}-,  and  similarly  picked  out  nothing 
but  greys  when   asked  for  "  gi'ey  "  ;  refused  absolutely  to 
match  blues  Avith  the  test  rose    skein.      With    the    orange 
test  she  matched  orange  and  yellows,  refusing  all  that  con- 
tained green.      Y,   24   (younger  twin),  asked  to   pick  out 
the  green  from  the  same  group  as  above,  chose   six  green 
and   seven  grey  skeins   of  sorts,  mixing  them   altogether 
without  hesitation ;  asked  to    choose    all  the   blue    skeins 
she  selected  purples,  dark  blues  and  the  rose   test   skein  ; 
and  said  that  the  rose    and    a  full    pure    blue   were    more 
alike  than  that    blue    and  a    paler    pure    blue   shown  for 
comparison.      With  the  orange  test  she   matched,  witliout 
hesitation,  yellows  and  pale  bright  yellow-greens. 

At  the  third  testing,  set.  74-,  June  11th,  1911,  Y,  23 
(the  elder)  passed  the  rose  and  yellow  wool  tests  again 
and  also  the  whole  of  Nagel's  tests  a  and  b  all  without  a 
hitch.  At  the  same  date  Y,  24  (the  younger)  made  the 
same  mistakes  with  the  rose  and  yellow  tests  as  on  the 
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foniier  occasion,  and  in  addition  wlien  tried  witli  TIoliii- 
gren's  pale  green  test  confused  it  witli  buffs,  yellowisli- 
wliite  and  greyish-wliite  ;  she  called  the  pale  green  test 
"  cream  colour "  and  a  pale  pink  "  white "  (specimens 
of  the  confusions  kept).  In  Nagel's  test  a  she  often 
called  the  green  dots  "red"  or  "pink,"  e.g.  in  card  5 
(all  green  of  shades)  the  dark  dots  wei-e  "  i-ed,"  the  light 
ones  "pink." 

In  Nagel's  test  b,  qard  4,  red  and  Lrown  dots  were 
''red  and  green";  3,  dark  green,  light  green,  and  grey, 
were  "red  and  pink";  2,  red,  dark  brown,  light  brown, 
wei'e  "brown"  for  the  red,  "red"  for  the  browns;  1, 
yellow-green  and  two  shades  of  brown  were  "  green  "  for 
the  yellow-green  and  "  red  "  for  the  browns. 

On  April  25th,  1912,  when  they  were  S\  years  old,  I 
tested  their  colour-vision  again  (fifth  testing)  with  NageVs 
dots,  and  also  on  this  occasion  succeeded  in  getting  them 
to  use  a  small  spectroscope  and  describe  what  they  saw 
in  it.  On  this  occasion  as  well  as  the  fourth,  a  fortnight 
earlier,  each  eye  of  each  twin  was  tested  separately,  a  pre- 
caution that  had  not  been  taken  previously,  and  I  found 
no  difference  whatever  between  R.  and  L.  in  either  of 
them."^ 

The  younger  or  colour-blind  one  (V,  24)  saw  only  two 
colours  in  the  spectrum — "red  and  dark  blue."  With 
NageFs  test  her  mistakes  were  as  numerous  as  in  June,  1911, 
but  she  did  not  always  use  the  same  names  as  on  that 
occasion. 

The  elder  (Y,  23)  saw  in  the  spectrum  with  each  eye 
"  red,  yellow,t  green,  blue,  and  purple,"  and  passed 
Nagel's  test  easily  with  each  eye  without  any  hesitation. 
The  mother  (IV,  37)  saw  the  same  sjiectral  colours  as  the 
normal  twin. 

*  For  a  new  case  of  imiocular  colour-blindness  in  a  female  and  detailed 
references  to  the  earlier  cases,  see  Samuel  P.  Hayes,  Ph.D.,  on  "The 
Coloiir  Sensations  of  the  Partially  Colour-blind,"  etc.,  in  American  Journal 
of  Psychology,  vol.  xxii,  pp.  369-407,  July,  1911. 

t  In  the  poctet  spectroscope  I  use  it  is  difficult  to  distinguish  the 
orange  from  the  yellow. 
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Famihj  V). — This  stock  is  entirely  uiireliited  to  A,  and  is 
of  interest  cliiefly  because  one  of  its  colour-blind  members, 
III,  22,  has  married  a  non-carrier  woman  (II  f,  12)  of  Pedi- 
gree A.  Their  issue  (IV,  19—26),  is  free  from  coloui-- 
blindness,  as  would  be  expected  if  III,  12  is  not  a  carrier, 
but  the  daughter,  IV,  19,  has,  as  already  stated,  trans- 
mitted colour-blindness  to  her  son,  V,  17. 

Ill,  22,  who  is  living,  was  the  first-born  of  seven,  three 
S  s,  four  ?  s.  Of  his  brothers.  III,  23,  now  dead,  is  known 
by  his  daughters,  IV,  40  and  41,  to  have  been  colour- 
blind;  the  other  brother,  III,  24,  died  in  the  Antipodes, 
and  no  one  knows  whether  he  was  colour-blind  or  not. 
Ill,  22  is  an  ordinary  pronounced  colour-blind  seeing  only- 
two  colours  in  the  spectrum  ("yellow  or  red  and  blue")  and 
confusing  the  pale  gi-een  with  pink  and  drab,  etc.  He  can 
give  no  information  about  his  pai'ents  and  grandparents. 
V,  34,  the  only  son  of  IV,  40,  is  colour-blind.  The 
male  twins,  V,  37  and  38,  now  (April,  1912)  ast.  12  years, 
have  lately  been  tested  and  found  not  colour-blind ; 
probably  therefore  their  mother,  IV,  41,  is  not  a  carrier. 
Ill,  26,  sister  of  III,  22,  must  be  a  carrier,  as  her  son  (IV, 
44)  is  colour-blind.  Of  her  sisters.  III,  25  and  27  are 
probably  not  carriers,  but  we  have  no  information   about 

III,  28  and  her  three  children. 

A  few  inquiries  have  been  made  as  to  musical  ear  or 
liking  for  music  in  those  sibships  of  Family  A  that 
contain  colour-blindness.  Though  they  are  inexact  and 
incomplete  I  mention  them  for  what  they  are  Avorth.  Ill, 
6  (colour-blind)  and  her  two  daughters,  IV,  4a  and  5 
(normal),  are  described  as  very  musical.  Of  the  sons  (V,  1 
to  5)  of  IV,  4a,  Y ,  2  is  the  only  one  who  is  not  musical, 
the  other  four  are  all  musicnl  in  degrees  andV,  5  (colour- 
blind)  plays  well  and   has    great   interest    in   music.      Of 

IV,  28  and  29  (both  colour-blind),  the  former  is  not 
musical,  and  the  latter,  though  he  likes  concerts,  cannot 
sing  in  tune  ;  IV,  30  (normal)  has  a  good  ear  and  enjoys 
music  ;  IV,  27  tells  me  she  is  below  the  average  in  musical 
ear,  and  has  a  poor  memory  for  pitch  and  for  tune.      Their 
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mother,  III,  13,  enjoys  music  and  has  a  good  ear.  IV,  34 
(colour-blind)  plays  the  piano  and  is  fond  of  music  ;  the 
father  (not  shown  on  the  chart)  of  the  colour-blind  V,  34, 
himself  normal,  is  very  musical  and  l)lays  the  piano  well, 
and  a  great  deal  from  ear. 

I  must  acknowledge  my  great  indebtetlness  to  IV,  27 
for  the  large  amount  of  time,  care  and  skill  she  has  given 
me  in  working  out  this  pedigree.  Besides  getting  much 
information  from  her  numerous  relations  that  1  could  not 
have  obtained  by  any  other  means  this  lady  has  learnt  to 
test  very  well  with  the  wools  and  Nagel's  cards,  and  has 
examined  a  number  of  the  individuals  whom  I  was  unable 
to  see  myself.  It  was  she  who  first  proved  the  difference 
of  colour-vision  in  the  twins,  V,  23  and  24. 

(c)    COLOUE-BLINDNESS    IN    TwO   SlSTEES    AND  ALL  THEIR  SONS. 

Case  or  Fig.  52  (L —  family).  A  partially  worked  out 
pedigree  of  colour-blindness,  interesting  because  it  contains 
two  colour-blind  women,  sisters  (III,  2  and  3),  who  had 
between  them  five  sons,  all  of  whom  are  colour-blind,  and 
two  daughters  who  are  both  normal  (IV,  6—12).  There 
can  be  little  doubt  that  III,  2  and  3  derived  their  colour- 
blindness in  part  through  their  mother  (II,  8),  for  one  of 
her  sisters  (II,  9)  has  had  at  least  one  colour-blind  sou 
(III,  5) .  II,  7,  father  of  III,  2  and  3,  died  when  they  Avere 
children,  and  nothing  is  known  about  his  colour-vision  ;  he 
and  his  wife,  II,  8,  Avere  not  cousins  in  any  degree.  Ill, 
2  was  seven  years  older  than  her  sister.  III,  3,  and  they 
were  the  only  children  born  to  their  parents.  I  heard  of 
this  pedigree  first  from  Professor  Bateson,  and  I  am  much 
indebted  to  Professor  Priestley  Smith  for  his  kindness  in 
examining  the  colour-vision  of  a  number  of  the  members 
within  his  reach,  including  III,  5.  There  is  some  doubt 
whether  II,  1  and  2  were  the  grandparents  or  parents 
of  IV,  1—5  ;  in  other  words  it  is  uncertain  whether  the 
man  marked  as  III,  1  existed. 
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Dksckh'tion  of  the  Cases. 

Ill,  2  unci  her  liusband  (not  sliowii)  died  before  tlie 
investigation  was  begun;  tlieir  cliildren  (IV,  6  and  7)  are 
confident  III,  2  was  more  or  less  colour-blind  ;  she  used 
to  do  wool-work  but  had  to  have  the  wools  selected  for 
her  as  to  their  colour.  She  and  her  husband  were  not 
cousins.  They  had  only  two  children  (IV,  G  and  7)  who 
were  examined  by  Professor  Priestley  Smith  in  1908  ;  the 
brother  (IV,  6),  a  student  at  Birmingham,  was  well  aware 
of  his  colour-blindness ;  he  matched  the  pale-green  wool 
with  drab,  and  the  pink  (rose  test)  with  certain  blues  ;  in 
the  spectrum  he  thought  he  saw  three  colours — "orange, 
yellow  and  blue,"  ;  the  sister  (IV,  7)  matched  all  the 
wools  promptly  and  correctly  without  the  slightest  hesi- 
tation. 

Ill,  3  was  an  elderly  lady  in  weak  health  when  I  tested 
her  in  1908  ;  she  died  in  1910.  She  knew  she  had  always 
had  difficulty  with  colours,  and  on  trial  confused  the  pale 
o-reen  wool  with  brownish  buff  and  vellow,  and  violet  with 
blue,  and  she  considered,  but  rejected,  brown  as  a  match 
for  bright  red ;  in  the  spectrum  she  at  first  saw  "  orange, 
yellow  and  blue  "  but  after  prolonged  looking  thought 
there  was  "  green  between  the  yellow  and  blue  "  ;  she 
never  named  red  in  the  spectrum.  She  had  heard  her 
husband  and  daughter  name  the  six  colours  in  the  same 
spectrum  just  before  she  looked  at  it.  Her  husband,  a 
clergyman  (not  shown  in  diagram),  saw  the  six  colours 
in  the  spectrum  and  made  no  mistakes  with  the  wools. 
He  and  she  (III,  3)  were  not  cousins;  III,  3  had  had  only 
the  five  children  shown  as  IV,  8-12.  IV,  8,  school- 
master, set.  about  26,  seen  April,  1908,  confused  the  pale- 
green  with  buff,  orange  with  light  brownish-green  and 
pale  yellowish-greens,  violets  with  blues  and  almost  with 
rose,  and  considered,  but  finally  rejected,  bright  red  as 
match  for  greens  and  browns ;  saw  only  two  colours — 
"  orange  and  blue  " — in  the  spectrum,  and  "  a  sort  of  dark- 
green  "    to   the   left   of    the   "orange,"    i.e.    in    the    red. 
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IV,  9,  seen  February,  1908,  aged  about  24,  a  medical  man, 
made  many  characteristic  mistakes  in  matching  the  wools, 
especially  with  greens,  browns  and  reds  ;  spectroscope  not 
used.  IV,  10,  also  a  medical  man  (house-surgeon),  I  did 
not  succeed  in  seeing,  but  his  father  and  sister  well  knew 
liim  to  be  as  colour-blind  as  his  brothers.  IV,  11,  the 
sister,  xt.  about  20  years,  when  seen  on  same  day  as  her 
mother  and  father  saw  "  red,  orange  or  yellow,  green,  blue 
and  purple  "  in  the  spectrum,  and  had  not  the  slightest 
suggestion  of  difficulty  with  the  wools.  IV,  12,  a  lad  of 
about  18  years,  confused  pale  green  with  buff,  orange  with 
bright  red  and  bright  green,  pink  (rose)  with  violet  and 
purple  ;  and  in  the  spectrum  saw  only  two  colours — "  reddy 
yellow  and  blue." 

Ill,  5,  examined  by  Professor  Priestley  Smith  and  found 
to  be  definitely  colour-blind  ;  of  his  six  sons  and  one 
daughter  the  daughter  and  the  only  two  available  sons 
Avere  examined  and  found  normal. 

Case  or  Fig.  53  shows  a  small  pedigree  of  colour-blind- 
ness in  which  some  females  are  affected,  including  one  of 
a  pair  of  female  twins.  The  twins  are  much  alike  in  most 
of  their  physical  features,  but  show  sufficient  diffei'ences  to 
raise  considerable  doubt  whether  they  are  of  uniovular 
or  binovular  origin. 

Although  there  are  female  as  well  as  male  colour-blinds 
in  this  pedigree,  the  transmission  has  been  through  the 
mother  as  in  the  common  male-limited  cases,  so  far  as  can 
be  ascertained.  The  father  (II,  3),  a  professional  man, 
has  been  tested  and  found  normal,  and  he  has  never  heard 
of  colour-blindness  in  any  of  his  relations  ;  ho  and  his 
wife  (II,  2)  are  not  cousins  in  any  degree.  He  is  reported 
to  have  light  hair  and  blue  eyes.  The  Avife,  or  mother 
(II,  2),  is  one  of  two  sisters,  the  only  children  of  their 
parents ;  her  sister  (II,  1)  has  two  colour-blind  sons 
(III,  1  and  2).  Their  father  (I,  2)  is  known  to  have  been 
very  colour-blind.  The  sibship  III,  4—9,  issue  of  II,  2 
and  3,  consists  of  one  son,  the  firstborn,  and  five  daughters. 
The    son    (III,    4)  is  badly    colour-blind,    making    gi'oss 
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mistakes  witli  wools  and  in  copying  a  liiglily  coloured 
child's  picture. 

Of  the  five  daughters  the  two  eldest  (111,  o  and  0)  are 
the  twins,  of  whom  the  elder  has  normal  colour  vision,  the 
younger  being  moderately  colour-blind  ;  the  fourth  (111, 
7)  is  normal,  the  fifth  and  sixth  (III,  8  and  9)  both  some- 
what colonr-blind. 

The  mother  (II,  2)  of  the  above  six  children  and  her 
sister  (II,    1)  are  said  to  have  perfect  colour  vision.      The 

Fig.  r53. 
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sister  (II,  1)  cannot  be  tested;  the  mother  (II,  2),  in  copy- 
ing a  child's  coloured  picture  made  some  mistakes,  which 
may  perhaps  have  been  due  only  to  inattention  or 
other  accidental  cause,  but  we  hope  to  get  a  fuller 
examination. 

The  particulars  of  the  cases  are  as  follows  : 

I,  2  is  known  to  have  been  badly  colour-blind  ;   he  had 

two    daughters,  no  sons.*      Of  these   daughters,  II,  1    is 

reported  to  be  normal,  but  she  has  two  sons  known  to   be 

markedly  colour-blind,  and  one  daughter  reported  normal 


*  It  is  not  known  whether  any  males  were  boi-n  and  died  in  early- 
infancy. 
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(III,  1,  2,  3)  ;    none  of  these  three   liave   been  tested   for 
this  paper. 

II,  2,  the  other  daughter  of  I,  2,  is  reported  by  her 
husband  and  by  her  normal  daughter  (III,  5)  to  see  colours 
perfectly  well.  In  copying  the  coloured  picture  she  ren- 
dered reddish-yellow  hair  by  warm  brown,  and  judged 
by  that  test  must  be  considered  as  at  least  doubtfully 
normal;  the  coloured  surfaces  she  copied  were,  however, 
small  relatively  to  the  whole  picture  and  the  mistake  may 
perhaps  have  been  due  to  some  accidental  cause  ;  we  hope 
to  be  able  to  apply  more  complete  tests  at  a  later  date. 
She  is  reported  to  have  "  auburn  "  hair  and  brown  eyes. 

III,  4,  a3t.  23  years,  is  very  colour-blind  ;  with  wools  he 
confuses  pale  green  with  pale  yellows,  buffs  and  browns, 
rose  or  pink  with  violet,  blue-green  and  grey,  and  scarlet 
with  full  green  and  numerous  browns.  Hair  reported 
dark  brown  and  eyes  brown  ;  refraction  measured  by  Dr. 
Sym  seven  years  ago  was  0  5  H.  As.,  V.  f. 

Ill,  5,  the  elder  of  the  twins,  a3t.  21  years,  undergrown, 
face  and  hands  too  high  coloured  and  hands  cold,  with 
rather  flat  bust,  said  to  be  a  poor  eater  and  menstruation 
reported  irregular  ;  very  intelligent,  quick  and  vivacious, 
and  was  prefect  of  her  form  at  school  ;  a  student,  and  soon 
to  be  a  teacher,  of  physical  exercises  and  gymnastics. 
Considered  by  her  father  to  have  perfect  colour- vision.  I 
tested  her  colour-vision  carefull}^  on  June  7th,  1912,  with 
Holmgren's  and  Edridge-Green's  wools,  Nagel's  spots 
and  pocket  spectroscope,  and  consider  that  she  has  no 
defect.  Nagel's  spots  looked  exactly  alike  to  each  eye 
tried  separately.  It  is  possible  she  has  a  very  slight 
defect  for  green,  but  I  think  not ;  thus  she  considered 
that  the  grey  dots  on  Nagel's  a  4  and  13  contained  a 
trace  of  green  (these  cards  contain  green  and  pure  grey 
dots),  and  when  beginning  the  yellow  wool  test  she  con- 
sidered a  greenish-yellow  as  some  normal  persons  do,  but 
rejected  it  because  it  contained  green.  In  the  small 
pocket  spectrum  she  saw  red,  orange,  green  and  blue  of 
different  shades  (the  yellow  and  orange  in  this  small  spec- 
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trum  are  not  easy  to  differentiate).  Hair  nearly  black,  and 
she  says  it  was  even  darker  when  she  was  a  child  ;  irides 
grey  with  some  brown  on  inner  circle.  Refraction  and 
V.  tested  by  Dr.  Sym  when  she  was  eighteen  ;  R.,  My.  05 
D.,  L.,  M.  2'25  ;   vision  full  in  each  with  correction. 

Ill,  6,  the  younger  twin,  stouter,  rather  taller,  and 
weighs  decidedly  more  than  ...  5.  Menstruation  natural; 
complexion  not  so  high  coloured  as  ...  5;  intelligent  and 
bright,  but  considered  to  be  much  less  quick  and  clever 
than  ...  5  ;  is  a  student  of  phj'sical  exercises  and  massage. 
Is  known  to  her  family  as  being  colour-blind,  though  less 
so  than  her  brother.  I  tested  her  on  February  29th,  1912, 
when  she  told  me  her  chief  difficulty  was  with  the  lighter 
colours.  With  the  yellow  test  wool  she  confused  several 
yellowish-greens  ;  with  the  green  test  she  confused  several 
pure  blues  ;  with  the  rose  or  pink  test  confused  a  pinkish 
grey,  and  with  the  mauve  or  violet  nearly  confused  a  pure 
blue  ;  she  made  no  mistakes  with  Dr.  Watson's  dark  brown 
test.  In  NageFs  test  a  she  chose  besides  card  No.  3  all 
red,  cards  Nos.  2,  8,  15  and  16  as  containing  all  red  or 
reddish  dots  (these  cards  contain,  in  addition  to  red, 
various  green,  purple  and  grey  dots)  ;  as  containing  only 
green  dots  she  chose  besides  No.  5,  all  green,  Nos.  1,  6,  10, 
11  and  14  (these  cards  contain,  in  addition  to  green, 
various  red,  pink  gi'ey  and  yellowish  dots)  ;  as  containing 
only  grey,  besides  No.  9,  all  grey  of  shades,  she  chose  Nos. 
4  and  12  (these  cards  contain,  besides  gi-een  of  shades, 
grey  and  browns)  ;  she  did  not  use  the  word  ''  grey  "  at  all, 
all  greys  being  "  brown." 

In  Nagel's  test  b  the  dots  on  card  No.  1  were  all 
"  brown  "  of  slightly  varying  shades,  the  green  ones  being 
"  lighter  "  (this  card  contains  yellowish-green  and  brown, 
two  shades  of  each).  On  card  No.  2  the  dots  were  all 
"dark  brown  or  green''  (this  card  contains  bright  red  and 
three  shades  of  brown).  On  card  No.  3  (grey  and  three 
shades  of  green)  she  saw  only  green  of  two  shades,  the 
grey  dots  looking  the  same  as  the  lighter  green.  On  card 
No.  4  she  saw  "  red  and  greenish  or  brown  "    (this  card 
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contains   Lvight   red  and  two  shades  of  brown).      In  tlie 
spectrum  she  saw  tliree  colours,  "  red,  green,  and  blue." 

Her  irides  show  diffused  yellowish-brown  pigmentation 
of  inner  zone,  ceasing  gradually  towards  middle  or  peri- 
pheral zone,  which  is  grey  or  grey- blue.  Her  sister 
(III,  5)  calls  her  own  eyes  "  grey,"  and  those  of  III,  0, 
"  blue."  I  agree  that  there  is  somewhat  more  pigment 
in  III,  5  ;  perhaps,  also,  the  periphery  is  thicker  than  in 
...  6,  and  thus  more  grey  than  blue. 

Dr.  Sym  tested  the  vision  and  refraction  of  III,  G,  when 
she  was  set.  15  years,  and  found  H.  0"75  D.  with  full  visual 
acuity  in  each. 

Ill,  7,  get.  20  years  (1912),  tested  by  Dr.  Sym  (May, 
1912)  with  Holmgren's  and  Edridge-Green's  wools,  showed 
no  defect  whatever,  and  copied  a  coloured  picture  with 
perfect  accuracy.  Reported  to  have  fair  hair  and  blue 
eyes. 

Ill,  8,  set.  18  years,  with  Holmgren's  pale  green  test 
skein  placed  several  containing  so  little  green  as  to  be 
almost  grey,  but  made  no  absolutely  wrong  matches  ;  with 
the  scarlet  she  confused  a  yellowish-pink,  but  no  other 
mistakes.  With  Edridge-Green's  mauve  or  violet,  which  . 
she  called  "  blue,"  matched  a  number  of  pure  blues, 
several  grey-blues,  and  one  turquoise.  In  the  painting 
test  she  rendered  orange-red  and  yelloAv  with  red  stip- 
pling, as  pink  and  pinkish-brown  of  shades,  and  yellowish- 
green  sometimes  as  very  pale  green,  sometimes  as  pale 
brown  ;  saturated  bright  yellow  slie  copied  as  the  palest 
watery  yellow.  She  is,  however,  supposed  by  her  family  to 
be  perfect  at  colours.  Hair  described  as  dark,  and  eyes 
brown. 

Ill,  9,  aat.  16  years,  also  counted  by  her  family  as 
having  normal  colour  vision,  has  much  the  same  defect  as 
III,  8.  With  Holmgren's  pale  green  she  made  no  con- 
spicuous mistakes  ;  with  Holmgren's  pink  or  rose,  and 
also  with  the  scarlet,  confused  a  yellowish-pink  (salniun) 
of  nearly  the  same  shade  as  the  one  chosen  by  III,  8,  but 
made   no   other   mistakes.      With   I'dridge-Grcen's   mauve 
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or  violet,  called  "  mauvy-bliie,"  she  confused  several  pure 
blues.  In  the  painting  test  she  rendered  scarlet  by  rose 
or  dark  pink,  yellowish-red  by  pure  brown,  purplish-brown 
and  reddish-brown  of  shades,  and  from  greens  containing 
a  sensible  mixture  of  yellow  she  left  out  the  yellow. 
Hair  reported  fair  and  eyes  blue. 

The  thumb  and  forefinger  prints  of  the  twins  III,  5  and 
6  are  by  no  means  identical,  but  they  do  not  show  what 
I  understand  to  be  the  "reversal"  described  by  Wilder. 

The  only  published  case  of  one  twin  being  colour- 
blind, the  other  normal,  was  recorded  in  1895  by  Dr. 
Wendell  Reber,  in  an  Amei-ican  publication,  l^he  Medical 
News,  vol.  Ixvi,  p.  95.  In  that  case  both  the  twins  were 
male  but  there  were  several  colour-blind  females  in  the 
pedigree.  There  are  no  particulars  about  the  twins 
beyond  their  sex,  and  that  one  was  and  the  other  was  not 
colour-blind.^ 

Since  coming  across  these  cases  in  one  of  twins  I  have 
inquired  as  to  several  other  female  colour-blinds,  but  none 
of  them  have  been  twins. 

It  will  be  noticed  in  these  cases  of  colour-vision  dis- 
crepancy in  twins  (1)  that  the  twins  have  in  each  case 
been  members  of  a  colour-blind  stock;  this  fact  points  to 
the  colour-blindness  of  the  twin  being  of  essentially  the 
same  nature  as  ordinary  congenital  colour-blindness,  and 
this  inference  would  be  weakened  only  if  similar  colour 
discrepancy  should  ever  be  shown  to  occur  in  identical 
twins  whose  genealogy  was  free  from  colour-blindness;  (2) 
that  in  each  of  the  three  pedigrees  one  or  more  females 
have  been  colour-blind ;  (3)  that  in  both  my  cases,  as 
also  in  Reber's  case  (see  footnote)  the  colour-blind  twin 
has  been  the  second  born  or  younger  of  the  two. 

[June  IWi,  1912.) 

*  August,  1912  :  I  liavo  heard  from  the  mother  of  the  twins  since  the 
above  was  written  that  the  colour-Wind  twin  was  the  younger. 
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68.   A  pedigree  of  presenile   or  juvenile  cataract. 

By  E.  Nettleship. 

A  PORTION  of  this  pedigree  (Fig.  54)  of  the  Deasley  family 
was  published  in  the  twenty-ninth  volume  of  the  Transac- 
tions at  p.  207  with  Fig.  43.  Since  that  time  I 
have  found  several  additional  cases  of  cataract,  and 
obtained  much  fuller  and  more  accurate  returns  of  the 
total  number  of  those  who  are  free  from  lenticular  changes. 
The  former  pedigree  showed  about  thirty-two  persons, 
and  was  inaccurate  in  some  details.  The  present  one 
shows  about  129  persons.  The  former  one  contained 
eight  cases  of  cataract ;  the  present  one  shows  seventeen 
cases  of  definite  cataract  and  five  others  with  one  or  more 
vacuoles  in  their  lenses. 

The  former  pedigree  (vol.  xxix.  Fig.  43)  consisted  of 
two  parts,  one  containing  two  cases  of  lamellar  cataract 
with  the  family  name  Dearsley,  the  other  and  larger, 
named  Deasley  being  the  earlier  edition  of  the  one  I  now 
show.  The  attempt  then  made  to  join  the  Dearsley 
and  Deasley  stocks  into  one  has  not  been  successful,  and 
the  Deai-sley  portion  is  therefore  now  omitted  from  the 
diagram  and  will  not  be  alluded  to  again. 

'J'he  Deasley  cataract  is  at  first  posterior  polar  and 
then  general,  although  in  one  or  two  of  the  cases  the  opacity 
has  at  a  certain  stage  borne  a  superficial  resemblance  to 
lamellar  cataract. 

As  to  the  age  at  which  the  lenticular  changes  began 
and  matured,  respectively,  in  this  pedigree  our  information 
is  far  from  complete,  and  although  there  is  some  evidence 
of  anticipation,  both  as  between  successive  generations 
and  successive  births  in  a  given  childship,  it  cannot  be 
said  that  the  phenomenon  has  been  well  marked  or  regular 
in  occurrence,  whilst  in  one  or  two,  e.g.  Ill,  11,  now 
ddt.  47  years,  in  whom  the  cataract  is  still  very  incomplete 
and  apparently  not  progressing,  the  contrary  suggestion 
miirht  be  made. 
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In  only  one  case  (IV,  9)  was  cataract  diagnosed  so 
eai'ly  as  eight  years  of  age.  In  that  child  there  was 
posterior  polar  opacity  in  the  L.  without  much,  if  any, 
disturbance  of  sight,  and  incomplete  generalised  opacity 
of  the  K.  ;  a  few  months  later  the  L.  had  become  com- 
plete. This  patient,  now  (1912)  a)t.  32,  still  has  V.  -[? 
with  his  aphakic  eyes  ;  it  is  noteworthy  that  his  hyper- 
metropia,  which  was  13  D.  soon  after  the  operation,  is  now 
only  9  D.  In  III,  10  sight  began  to  fail  at  about  eight 
years  of  age,  and  in  IV,  16  and  IV,  20  at  about  ten.  In 
each  of  these  three  patients  vision  became  so  much  worse 
that  operation  was  necessary  at  twenty,  twelve  and  seven- 
teen years  respectively.  In  III,  15  the  sight  had  "  always 
been  bad,'^  but  was  thought  to  have  got  worse  shortly 
before  she  was  admitted  Avith  circular  posterior  polar 
opacity  and  peripheral  striaj,  V.  being  ifoo  ^^^^  '^oU 
respectively. 

In  six  others  (III,  11,  IV,  14,  29,  31,  38,  40)  there  has 
hitherto  been  no  recognised  progressive  failure  of  sight, 
although  several  are  too  young  as  yet  to  warrant  sure 
prognosis;  one  of  them  (III,  11),  already  mentioned,  is 
forty-seven  years  old;  in  these  cases  it  is  not  unlikely  that 
the  opacity  was  present  at  birth.  Alike  in  these  six  and 
in  those  that  progressed  and  required  operation,  the 
opacity  was  situated  at  first  chiefly  at  the  posterior 
pole.^ 

It  seems  probable,  therefore,  that  in  the  entire  series  a 
posterior  polar  opacity  formed  either  before  birth  or  within 
the  first  few  years.  In  the  majority  scattered  cortical 
opacities  then  formed  during  childhood,  leading  to  general 
cataract  in  middle  life  unless  the  case  were  previously 
dealt  with  by  operation.  Thus  we  find  II,  7  operated  at 
forty-eight.  III,  7  at  forty-four,  and  I,  4  and  II,  1  pro- 
bably   soon    after    thirty  ;     whilst   some    six    others   Avere 

*  The  opacity  is  known  to  have  been  posterior  polar  in  the  early- 
stages  of  the  case  in  the  following  twelve — III,  7,  11,  IV,  9,  12,  14,  15, 
16,  20,  29,  31,  38,  40.  There  is  nothing  in  any  of  the  records  of  the 
cases  pointing  to  ixnsonndness  of  the  vitreous  humour. 
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Individuals  shown  in  the  jiedigree  of  tins  case  as  published  in  these  Transadions,  vol.  xxix,  p.  207,  1903.     -ill  not  showing  tliis  mark  have  been 

added  or  better  authenticated  since  1909. 
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dealt  with  between  the  ages  of  eight  and  twenty  years, 
sometinios  before  the  cataract  was  conijjlete.  When  first 
a  case  has  been  examined,  cortical  opacities  liave  nearly 
always  been  present  in  addition  to  the  posterior  polar 
patch.  The  cataract  has  not  been  characteristically 
lamellar  in  any  instance,  nor  lias  the  polar  opacity  ever 
resembled  either  Doyne's  discoid  cataract  or  coralliform 
cataract. 

But  although  there  is  no  question  of  lamellar  cataract 
in  this  pedigree  the  permanent  incisor  and  first  molar 
teeth  have  shown  in  a  considerable  number  of  instances 
the  defective  condition  of  the  enamel  that  is  so  generally 
met  with  in  ordinary  or  sporadic  cases  of  that  variety  of 
congenital  cataract.*  A  similar  defect  in  the  enamel 
was,  however,  noted  in  several  whose  lenses  were  quite 
normal,  t 

Not  much  can  be  said  abont  the  ages  at,  or  causes  of, 
death  of  the  defunct  members  who  had  cataract.  I,  4, 
operated  upon  soon  after  thirty,  lived  to  be  eighty-three ; 
II,  1  lived  to  be  nearly  sixty  ;  II,  7  died  at  seventy-eight, 
and  III,  7  operated  at  forty-four,  died  at  fifty-four  of  a 
malignant  growth.  In  the  non-catai-actous  sections  of  the 
pedigree  there  have  been  at  least  six  deaths  from  tubercle,^ 
three  of  them  being  direct  descendants  of  the  phthisical 
fathei',  II,  9,  who  did  not  belong  to  the  cataract  genealogy. 
None  of  the  cataractous  members  appear  to  have  been 
tubercular.  The  history  of  temporary  "  diabetes  "  in  the 
child  IV,  51,  is  interesting  but  not  conclusive. 

The  results  of  operation  have  been  very  good  and  have 

*  Enamel  deficiont  or  absent  in  the  cataract  cases  III,  10  and  13,  IV, 
9,  14,  16,  20,  22,  also  in  minimal  oj^acity  cases  IV,  12,  15,  25.  Enamel 
good  in  cataract  cases  IV,  29  and  31  (si'ilings)  and  IV,  38  and  40  (also 
siblings). 

t  Amongst  the  non-cataractons  subjects  deficiency  or  absence  of 
the  enamel  of  the  permanent  teeth  was  recox'ded  in  IV,  17,  19,  21,  23,  24, 
41,  and  good  enamel  in  IV,  28,  30,  32,  39,  51.  In  the  large  majority  of 
the  non-cataractons  memliers  the  teeth  wei-e  not  looked  at. 

t  Deaths  from  jihthisis,  II,  2,  III,  1,  3,  19,  20;  "  tubercle  of  throat," 
IV,  53. 
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lasted  well  if  we  except  II,  7,  who  was  operated  upon 
before  aseptic  methods  had  been  <^eiierally  ado])ted  in 
ophthalmic  surgery.  Two  only  of  the  eight  persons 
operated  upon  in  recent  years  have  shown  any  marked 
tendency  to  formation  of  secondary  capsular  opacities. 

It  will  be  seen  that  the  cataractous  ones  who  married 
have  for  the  most  part  had  larger  families  than  the  normal 
members.  The  one  marked  exception  is  III,  15,  whose 
only  child  suffered  for  a  time  from  a  condition  thought  to 
be  diabetes  (see  IV,  51,  ]).  351). 

Colour  of  icicles  and  hair. — In  three  out  of  twelve  with 
cataract"^  the  irides  were  blue  or  grey  and  in  one  of 
these  the  hair  was  dark  brown  ;  in  eight  the  irides  were 
brown  and  two  of  these  had  almost  black  hair  ;  one  had 
"  dark  complexion,"  but  his  eye  colour  is  not  recorded. 
Of  five  with  minimal  opacities, t  two  had  blue  or  grey 
irides,  hair  being  sandy  in  one  of  them,  a3t,  24  years  ; 
three  brown  or  mixed  blue  and  brown  irides,  one  of  these, 
aet.  30  years,  having  dark  hair.  Of  the  individuals  with 
no  lenticular  changes  the  eye-colour  was  noted  in  nineteen, J 
being  blue  or  grey  in  twelve  and  brown  or  mixed  in 
seven  ;  of  the  twelve  blue-eyed  ones  at  least  four  had 
dark  hair.  The  hair  colour  is  quoted  only  for  adults  and 
for  by  no  means  all  of  them. 

Evidently  in  this  pedigree  the  occurrence  of  the; 
cataract  has  not  been  associated  with  lack  of  pigment  in 
the  stroma  of  the  iris. 

DESCKIPnON    OF    THE    CaSES    OF    CaTAEACT    AKD    SOME    OF    THE 
NON-CATARACTOUS  MEMBERS. 

I,  4,  John  Deasley,  born  1789,  at  Fornham,  near  Bury 
St.  Edmunds,  inn-keeper  and  small  builder;  married  at 
20,  his  wife  (I,  1),  Elizabeth  Bullock,  being  18.      He  died 

*  These  twelve  persons  are  III,  7,  10,  11,  13;  IV,  9,  14,  16,  22,  29,  ^1, 
38,40. 

t  Tlie  five  with  minimal  opacities,  IV,  o,  15,  25,  33,  43. 

t  These  nineteen  with  no  lenticular  opacities  were.  III,  8;  IV,  6,  17, 
19,  21,  23,  24,  28,  32,  34,  35,  39,  41,  42,  44,  51  :  V,  3,  4,  5. 
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December  13tli,  1872,  aged  83.  Operated  upon  for  cataract 
when  about  thirty  by  Mr.  (afterwards  )Sir  WiHiam) 
Lawrence  at  St.  Bartholomew's  Hospital;  one  eye  even- 
tually went  blind,  but  he  saw  well  with  the  other  until  he 
died;   wore  "thick  pebble"  spectacles.* 

I,  1  Avas  from  Woolpit,  in  Suffolk.  She  died,  aet,  50 
years,  from  some  affection  that  caused  ''  stoppage  in  the 
throat "  ;  "  it  was  not  consumption,"  though  she  had  been 
partly  an  invalid  for  several  years ;  no  consanguinity 
known  between  I,  1  and  4.  The  father  of  I,  4  married 
twice,  and  it  is  believed  that  I,  4  was  the  third  and 
youngest  of  three  children  by  the  first  wife,  I,  2  and  3 
being  his  seniors  ;  there  Avere  also  three  (I,  5,  6  and  7) 
by  the  second  wife.  When  I,  4  was  born  his  father  must 
have  been  about  thirty-four. 

II,  7,  William  Deasley,  bricklayer,  son  of  I,  1  and  4, 
born  June  1st,  1826,  died  in  1904.  In  July,  1874,  his 
E.  eye  was  operated  for  cataract  by  the  late  Mr. 
Bowater  Vernon  at  St.  Bartholomew's  Hospital,  by  Graefe's 
modified  linear  method,  and  in  the  following  October  the 
L.  was  similarly  dealt  with.  He  w^as  forty-eight  Avhen 
operated  and  sight  had  been  failing  "  eight  or  nine  years." 
Repeated  needlings  and  iridotomies  Avere  afterwards  done, 
at  some  of  Avhich  vitreous  was  lost.  He  had  useful  sight 
Avith  his  two  pairs  of  spectacles  for  a  time,  but  became 
quite  blind  a  good  many  years  before  his  death.  He 
wrote  a  note  of  his  OAvn  case  soon  after  the  operation,  in 
Avhich  he   stated   "  the   cataracts  Avere  broAvn   ones."      In 

*  The  exact  a<re  of  I,  4,  wlien  operated  upon  cannot  be  ascertained. 
Mr.  Holmes  Spicer  has  very  kindly  had  the  records  of  St.  Bartholomew's 
searched  and  cannot  find  any  notes  of  surgical  cases  earlier  than  1840. 
Tlie  following  circiimstances,  however,  fix  the  age  at  about  thirty-one  to 
thirty-two.  His  son,  II,  7,  recorded  in  Avriting  that  I,  4,  was  operated 
upon  by  Mr.  Lawrence,  and  his  surviving  dauglier  (II,  8)  tells  me  that 
this  operation  took  place  when  I,  -t's  third  child  (II,  3)  was  "  a  baby  "  or 
two  or  three  years  old ;  II,  3  was  born  in  1819  (parish  register)  when  her 
father  was  twenty-nine  or  thirty.  Mr.  Lawrence  w;vs  elected  Assistant 
Surgeon  to  St.  Bartholomew's  in  1813  and  Surgeon  in  1824  (Mr.  Spicer's 
information),  and  lie  may,  therefoi-e,  quite  well  have  operated  ujion  T.  4 
about  1820,  when  I,  4  was,  say,  31. 
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the  same  note  he  added:  "My  father  (I,  4)  suffered 
in  tlie  same  hospital  for  the  same  complaint  in  tlie  year 
"  (figures  illegible),  "his  operation  being  done 
by  Mr.  Lawrence  ^^  {see  footnote  to  'previous  page).  11, 
7  was  the  seventh  of  eight,  as  follows :  II,  1,  John, 
born  two  years  after  his  pai'ents'  marriage,  i.  e.  al)Out 
1810  or  1811  ;  married,  but  had  no  children  ;  was  a  baker ; 
died  at  or  before  the  age  of  sixty ;  had  cataract  and 
was  operated  for  it  apparently  as  a  young  or  middle-aged 
man ;  he  wore  no  glasses  for  distant  vision ;  no  other 
details  obtainable.  ...  2,  James,  died  of  consumption 
earlier  in  life  than  . . .  1  ;  had  perfect  sight ;  had  a  son 
(III,  1)  who  died  of  consumption  at  23,  and  five  other 
children  (III,  2a  and  2)  ;  all  six  good  sight.  ...  3,  Sarah 
Anne,  wore  glasses  for  near  work,  died  at  60,  of  "  para- 
lysis^' ;  had  a  son  (III,  3)  who  died  of  phthisis  unmarried, 
and  a  daughter  (III,  4),  who  married  and  had  five  sons 
(lY,  1),  one  of  whom  wears  glasses,  but  none  have  cata- 
ract. ...  4  and  5  both  died  in  early  infancy.  ...  6, 
Samuel,  died  ast.  10  years.  ...  8,  Emma,  living,  and  83 
(1912)  ;  married  Pattle  (II,  9),  who  died  of  consumption 
at  34 ;  by  him  II,  8  had  three  .sons  and  three  daughters 
(III,  18-23),  of  whom  III,  18,  dead,  left  six  children 
(IV,  52),  and  III,  19  died  unmarried  of  consumption  at 
50 ;  III,  20  also  died  of  phthisis  at  47,  leaving  six  children 
(lY,  53  and  54),  of  whom  . . .  53,  a  son,  died  recently, 
a3t.  24  years,  of  "  consumption  in  the  throat "  ;  III,  21, 
married  twenty  years,  good  health,  has  had  no  children  ; 
III,  22  died  3'oung  of  smallpox;  III,  23  living  and  has 
three  sons  (lY,  55),  none  of  whom  have  cataract. 

Ill,  5-16,  twelve  children  of  II,  7.  Ill,  5  died 
young;  no  details.  Ill,  6,  a?t.  60  years  (1912);  eyes 
examined  in  1910  lenses  clear;  has  the  seven  children, 
IX ,  2-8,  of  whom  YV,  3,  5  and  6  have  been  examined  ; 
2,  4  and  7  reported  normal  sight,  lY,  8  died  at  two 
months  of  convulsions.  lY,  5,  set.  30  year.s,  remains  of 
capsulo-pupillar}"  membrane  in  R.  and  one  or  two 
vacuoles  in  L.  lens ;  clear  brown  irides  ;  dark  hair.      Ill, 


A    PF:Dir}RER    OK    PRKSENILE    OR    JUVENILE    CATARACT.      343 

7,  Frederick  J.  D — ,  liad  tliirk  complexion  ;  was  operated 
for  cataract  at  the  age  of  forty-four  at  Moorfields  by  Mr. 
(now  Sir  John)  Tweedy  in  1898  (I.P.  Xo.  1594),  and 
died  in  1908,  aet.  54  years,  of  "  malignant  disease  of 
mediastinum,  probably  carcinoma " ;  his  sight  began  to 
fail  at  about  thirty-six,  and  the  cataract  was  complete  in 
the  eye  operated  upon  (the  R.)  ;  at  the  same  date 
(September,  1898)  L.  had  posterior  polar  cataract, 
normal  pupil  and  tension,  and  V.  -^q  ;  urine  1010, 
normal.  The  operated  eye  did  well,  and  he  retained 
his  position  as  foreman  in  a  brewery  until  his  death  ;  he 
had  the  eight  childi-en  lY,  9-16,  for  details  of  whom 
see  p.  345  et  seq. 

Ill,  8,  George,  living  at  Newmarket,  jet.  55  years 
(1912),  has  clear  lenses,  as  have  his  son  and  daughter 
(lY,  17  and  18),  and  the  three  grandchildren,  Y,  4,  5  and 
6  (all  under  five  years  old  when  examined).  Ill,  8 
has  married  a  second  time  and  has  one  or  two  young 
children  (not  shown  on  diagram)  who  are  repoi'ted  to  see 
perfectly  well.  Ill,  9  died  in  infanc3^  III,  10,  Elizabeth 
(Mrs.  Heath),  £et.  53  years  (1912).  Sight  began  to  fail  at 
eight,  but  she  got  on  fairly  well  as  a  servant  until  she 
was  nineteen,  when  vision  became  quickly  worse  and  in 
about  six  weeks  she  was  blind.  The  final,  very  marked 
loss  of  sight  took  place  in  a  single  night ;  could  see  pretty 
well  one  evening  and  next  morning  could  not  see  to  lay 
the  breakfast  table.  Soon  after,  when  she  was  twenty, 
Mr.  Couper  extracted  the  R.  cataract  with  iridectomy, 
and  a  month  later  Y.  was  |^  with  +  14  D.  In  sub- 
sequent years  densely  pigmented  membrane  slowly  foimied, 
and  only  extreme  upper  part  of  coloboma  remained  clear, 
but  she  could  still  (when  I  saw  her  in  Octber,  1910,  .i?t. 
51  years)  manage  her  household  work.  She  would 
never  have  L.  extracted  nor  R.  needled,  because  her 
father  finally  lost  all  sight  after  repeated  operations. 
The  L.  lens  in  1910  was  shrunken  and  chalky  looking 
and  the  eye  diverged.  Health  good  ;  is  the  shortest  of 
her   family,  being  only  about  5  ft.  2  in.  high.     Teeth  :  all 
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upper  incisors  goiie^  and  the  four  first  molars  nearly  gone, 
lower  incisors  pretty  good.  Hair  nearly  black  ])ut  turning 
grey  for  last  years  (since  forty),  especially  R.  front  ; 
irides  clear  brown.  Was  twenty-two  when  married  ; 
six  children,  aged  from  twenty-eight  to  eight,  all  living 
(IV,  19-24)  ;  no  other  conceptions. 

Ill,  11,  Polly  (Mrs.  Tweed),  seen  at  Newmarket,  June, 
1910,  get.  47  years  ;  in  each  eye  a  small,  dense,  well-defined 
post-nuclear  circular  opacity  of  lamellar  type,  together 
Avith  white  cortical  opacities,  some  of  whicli  lie  close 
behind  iris ;  the  circular  (?  lamellar)  opacity  rather  larger 
and  the  cortical  opacities  more  abundant  in  R.  than  L,  ; 
history  indefinite,  and  sight  does  not  seem  getting  worse ; 
irides  brown,  hair  light  brown  ;  lias  nine  children,  aged 
twenty-two  to  six,  all  living  (lY,  25  to  33).  Husband 
seen  (not  shown  on  the  pedigree)  ;  has  blue  irides  and 
hair  now  very  dark,  but  it  was  "  almost  white  '^  as  a 
child. 

Ill,  13,  Emma  (Mrs.  8nell),  seen  at  Newmarket,  June, 
1910,  set.  40  years;  at  ajt.  14  K.  lens  needled  freely  on 
October  31st,  1884,  and  evacuated  on  November  7th  with 
slight  loss  of  viti-eous  at  Moorfields  by  Mr.  George 
Lawson  (1884,  LP.  No.  1643)  for  ''posterior  polar 
cataract  "  and  did  well,  but  is  not  now  so  good.  The 
notes  do  not  state  how  long  Y.  had  been  failing  ;  the 
condition  on  admission  was  posterior  polar  cataract  in  both 
eyes  ;  Y.R.  7^%  and  19  J.,  L.  -tTchj  and  14  J.,  periphery 
of  fundus  seen  and  normal  in  each.  Same  condition  had 
been  found  three  months  earlier  (July).  Now  (June,  1910) 
T.  soft  normal,  wrinkled  capsule  in  p.  L.  has  never  been 
operated  ;  now  (June,  1910)  vei'y  white,  patchy  cataract, 
no  edge  to  opacity  can  be  found.  ;  T.n.  Irides  full  brown, 
hair  black  ;  upper  incisors  gone,  lower  incisors  show  slight 
deficiency  of  enamel  at  cutting  edge.  Married  at  twenty- 
two.  Has  had  nine  children  (lY,  37—45),  all  suckled  and 
all  living,  a?t.  between  seventeen  years  and  nine  weeks ; 
no  other  conceptions.  Husband  twenty-seven  at  marriage, 
now  (1910)  forty-five. 
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III,  15,  Sarah  Anno  (Mrs.  Mallett),  set.  36|-  years  wlien 
seen  in  June,  1910.  Botli  eyes  operated  by  the  late  Mr. 
Marcus  Gunn  at  Moorfields  in  1890  when  she  was  seven- 
teen (I.P.  No.  476).  Notes  by  Mr.  Donald  Gunn  : 
"congenital  cataract,"  sight  has  "always  been  bad," 
thinks  worse  since  going  to  service.  On  admission, 
March  28th,  1890.  R.  -i^^  and  15  J.,  T.  and  p.  n., 
posterior  polar  opacity  and  peripheral  striae ;  L.  -^^^  and 
10  J.  —  1  D.  cyl.  -j-g-.  T.  and  p.  n.,  posterior  polar 
opacity  of  circular  and  concentric  pattern  as  if  formed  by 
superposition  of  several  opalescent  discs  of  different  sizes, 
so  that  the  opacity  is  most  dense  at  centre,  and  decreases 
by  steps  towards  periphery ;  refraction  Em.  in  each. 
Between  this  date  and  July  both  lenses  needled  and 
evacuated,  and  after  a  needling  of  capsule  of  L.  in 
September  both  eyes  had  V.  f,  with  +  lOo  D.  spherical. 
Now  (June,  1910)  R.  p.  not  quite  clear;  L.  quite  clear; 
fundi  normal ;  H.  about  8  D.  each,  and  uses  +  10  D.  ; 
colour  of  eyes  and  hair  not  noted  ;  has  had  only  one  child 
(IV,  51),  fet.  13  (1910),  described  below,  p.  451  ;  no  other 
conceptions. 

III,  1Q,  a  boy,  who  died,  ^et.  9  years;  his  sight  was 
quite  good. 

lY,  2-8,  see  under  III,  6,  p.  349. 

IV,  9,  George  Deasley,  aet.  32  years  (1912),  was  the 
late  Mr.  Silcock's  patient  at  Moorfields  when  between  eight 
and  ten  years  of  age,  in  1888-89,  and  has  been  seen  at 
intervals  .since.  April  4th,  1888,  xt.  8  years  ;  R.  lens 
dense'  white  flaky  opacity  at  centre,  semi-opaque  margin, 
Y.  hand  reflex  ;  L.  posterior  polar  opacity  V.  ^^,  H.m. 
1-5  D.  |g.  April  8th,  R.  needled.  October  10th,  1889, 
L.  lens  now  in  same  state  as  R.  was  on  first  admission, 
and  Y.  only  hand-movements ;  needled,  vitreous  came 
forv.-ard.  October  26th,  L.  needled  again.  December  4th, 
R.  +  13  D.s.  -j-  1  D.c,  f  part ;  L.  +  12  D.s.  +  2  D.c.  -  fj 
part.  February  3rd,  1896,  Y.  only  g%  in  each  witli 
glasses.  R.  needled  on  the  4th  and  L.  on  11th,  Y. 
being  raised    to    -j*V  i"    oi\ch.      September    13th    to    20th, 
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1900,  R.V.  only  g-^-,  raised  to  ^  part  after  needling; 
L.V.  -j-g-  part,  raised  to  ^  after  needling;  correcting 
lenses  now  10  D.s.  instead  of  13  D,  and  cylinder,  as  in 
1889.  In  November,  1911,  a3t.  31  years,  he  saw  Mr, 
Coats  at  Moorfields,  who  found  R.V.  ^  part  with  +  9 
D.s.,  and  in  L.  some  very  tough-looking  membrane  with  a 
small  clear  opening.  It  is  noteworthy  that  the  H.  in  this 
case  has  diminished  from  13  D.  with  some  As.  immediately 
after  the  removal  of  the  lenses  at  eight  or  nine  years  of 
age  to  9  D.  at  thirty-two.  Irides  blue,  dental  enamel 
moderately  defective,  hair  not  light. 

IV,  14,  Edith,  aet.  22  years  (1912)  ;  no  definite  histoi-y, 
but  in  1910  her  aunt  had  lately  begun  to  suspect  the  girl's 
eyes  were  failing.  When  I  saw  her  (June,  1910)  there 
was  posterior  polar  cataract  in  each,  with  numerous 
scattered  vacuoles  and  some  very  small  spicules  of  opacity  ; 
the  polar  opacity  in  each  was  well-defined,  slightly  stellate 
and  coarsely  granular  in  structure,  not  at  all  like  discoid 
cataract ;  refraction  Em,  or  slight  H.  in  each  ;  irides  dark 
brown ;  enamel  very  defective  on  all  the  incisor  teeth  ;  is 
somewhat  deaf  since  childhood ;  anaemic,  nervous,  rather 
undergrown.  Reported  not  to  be  any  worse  in  March, 
1912. 

IV,  16,  Grace  Deasley.  Sight  began  to  fail  at  ten  ; 
admitted  under  the  care  of  Mr.  Parsons  at  Moorfields  in 
1907,  set.  12  years.  There  was  then  a  very  small  dense 
nuclear  opacity  surrounded  by  a  faint  area  of  lamellar 
type  and  dense  peripheral  striae ;  also  some  striae  with 
clubbed  ends  running  forward  from  nuclear  opacity 
towards  neighbourhood  of  anterior  pole  something  like 
coralliform  cataract.  V.  ^g,  some  myopia,  but  glasses 
did  not  improve  sight.  Mr.  Parsons  -needled  both  lenses 
with  perfect  result  {^),  and  when  I  saw  her  in  June,  1910, 
aet,  15  years,  both  pupils  were  still  quite  clear;  irides 
dark  brown,  hair  colour  not  noted  ;  all  the  incisor  teeth 
and  all  four  first  molars  were  rugged  and  discoloured 
from  absence  of  enamel,  just  as  is  usual  in  ordinary 
lamellar    cataract  ;  tall,    good    colour,   very    healtliy,    and 
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taller  at   fifteen  than  lier  .sister,  I\^,  li,  at  twenty.      IV, 
17  and  18,  see  under  III,  8. 

IV,  19,  see  _p.  350.  IV,  20,  Mary  Anne  Heath.  Sight 
began  to  fail  some  years  before  she  left  school,  say  when 
she  was  about  ten  years  old.  Her  L.  lens  was  needled  and 
evacuated  at  Moorfields  in  the  latter  part  of  September, 
1901,  when  she  was  seventeen,  but  the  notes  cannot  be 
found.  In  September,  1903,  she  was  in  again  under  care 
of  Mr.  Flemming  (I. P.  No.  1432),  when  the  R.  showed 
posterior  polar  cataract  and  scattered  dots,  witli  V.  -£^J  not 
improved  by  glasses,  and  was  needled.  In  February, 
1908,  xt.  24  years,  R.V.,  with  +  12  s.  +  1-5  c  \  =  -3%, 
was  improved  to  f  by  needling,  and  L.V.  with  +  11  s.  + 
2-5  c.  /  =  -j^,  was  improved  by  same  procedure  to  f . 
Upper  and  lower  incisors  carefully  described  as  having 
very  defective  enamel.      IV,  21,  see  p.  350. 

IV,  22,  Andrew,  a^t.  19  years  (1912),  examined  October 
22nd,  1910,  a^t.  17  years;  height,  5  ft.  1  in.  ;  not  supposed 
to  have  anything  amiss  with  eyes,  but  I  found  in  L.  abun- 
dant vacuoles  at  various  depths  all  through  the  lens  and 
fine  stria3  towards  margin,  but  no  appearance  of  lamellar 
arrangement;  CD.  decidedly  dulled  by  the  opacities; 
refraction  My.  about  0*5  D.,  fundus  normal.  R.  not  well 
seen;  no  opacities  made  out,  but  there  probably  were 
some  as  the  fundus  could  not  be  got  quite  clear  ;  irides 
blue,  hair  dark  brown  ;  enamel  of  incisors  very  defective, 
and  all  four  first  molars  carious. 

IV,  29,  Alfred  Tweed,  tet.  17  years  (1912),  fifteen  when 
seen  June,  1910,  had  a  small,  slightly  spoked  posterior 
polar  opacity  in  each  lens  ;  refraction  H. ;  irides  brown  ; 
teeth  showed  no  defect  of  enamel. 

IV,  31,  Editli,  a  sister  of  the  last,  a3t.  10  years,  seen  at 
same  date,  had  a  similar  small  spoked  opacity  at  posterior 
pole  of  each  lens  and  in  addition  innumerable  vacuoles  in 
the  cortical  layers  ;  irides  hazel ;  teeth  good.  IV,  32- 
37,  see  j^.  350. 

IV,  38,  Arthur  Snell,  a;t.  17  years  (1912),  was  fifteen 
when   examined   on  same   day   as  the  last ;  a   very  small 
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but  dense  posterior  polar  opacity  in  eacli  lens  ;  i-ofractioii 
Em.  or  slightly  H. ;  irides  grey-blue ;  teetli  sliow  no 
deficiency  of  enamel.      IV,  39,  6-ee  ji.  350. 

IV,  40,  Walter  Snell,  xt.  13  years  (1912),  brother  of  last, 
aged  eleven  at  same  date  ;  dense  posterior  polar  spoked 
opacity  in  each  lens,  I'ather  larger  than  in  IV,  38,  but 
smaller  than  in  IV,  14  ;  refraction  H. ;  irides  brown  ;  teeth 
very  good. 

In  addition  to  these  seventeen  cases  of  decided  cataract 
some  six  other  members  of  certain  cataractous  sibships  in 
generation  IV  showed  minimal  lenticular  changes  in  the 
form  of  one  or  two  small  vacuoles  ;  thus  IV,  12,  aet.  25 
years  (1910),  with  Em.  or  slightly  H.  refraction  in  each 
eye,  had  a  single  minute  vacuole  in  L.  lens,  none  seen 
in  R.  ;  his  teeth  had  defective  enamel ;  colour  of  irides 
not  recorded ;  he  has  one  child,  V,  3,  lenses  perfectly 
clear,  blue  eyes,  flaxen  hair.  IV,  15,  get.  17  years  at 
same  date,  had  one  or  two  small  vacuoles  in  L.  lens  rather 
below  the  centre,  none  seen  in  R.  ;  irides  blue  with  a 
little  bi'ow'n  ;  enamel  of  incisors  and  first  molars  very  bad  ; 
well-grown  and  in  splendid  health.  IV,  25,  cet.  24  years 
at  same  date,  Avith  slight  My  ,  has  a  single  large  vacuole 
in  front  of  and  rather  below  centre  of  R.  lens,  and  a 
doubtful  small  one  at  posterior  pole  of  L. ;  irides  blue- 
grey,  hair  sandy  ;  dental  enamel  slightly  pitted.  IV,  33, 
brother  of  last,  ajt.  6  years  (1910),  had  a  single  dot  of 
opacity  a  little  up  and  in  from  posterior  pole,  none  seen 
in  R.  ;  refraction  H. ;  irides  brown.  IV,  43,  tet.  5  years, 
when  seen  (1910)  had  a  minute  dot  rather  to  inner  side 
of  posterior  pole  in  R.  and  a  large  vacuole  exactly  at 
posterior  pole  in  L. ;   irides  blue- grey. 

Account  of  the  remaining  Non-cataractous  Members  of 
THE  Pedigree. 

Abbreviations  :  e.  eyes  (irides)  ;   h.  hair. 
II,  2,  3,  6,  8,  normal  siblings  of  II,  1  and  7,  all  children 
of  I,  1  and  4 ;  II,   4  and   5   both  dead  in   infancy ;   II,  8 
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still  living  (Marcli,  J-Jl"^);  '<^t.  83  }X'ars,  lias  a  few  senile 
Htviixi,  but  sees  well  and  is  in  good  health  ;  Dr.  E.  W, 
Milne^  of  New  Barnet,  informs  me  that  the  lenticular 
changes  have  not  increased  during  the  last  three  years 
when  he  first  discovered  them  ;  they  have  no  resemblance 
to  the  opacities  in  the  other  members  of  the  pedigree. 

III,  5  to  16,  children  of  II,  7 ;  III,  5  ob.  young  and 
...  9  ob.  in  infancy;  the  other  nine  grew  up  and  had 
between  them  the  fifty  children  in  IV ;  one  (III,  12)  died, 
set.  43  years;  eight  are  living  (1910).  Five  of  the  nine 
had  cataract  and  their  cases  have  been  described.  Ill,  6, 
fair  complexion,  seen  in  September,  1910,  jet.  56  years, 
lenses  perfectly  clear  ;  wife  one  year  his  junior,  ob.,  set. 
54  years,  1909,  had  good  sight;  has  had  seven  children 
IV,  2-8,  of  whom  six  are  living,  the  last  born  (IV,  8) 
dying,  set.  2  months,  "convulsions."  First  born  (IV,  2), 
aet.  34  years,  soldier,  could  not  be  seen,  has  one  child,  iot. 
3  years  (V,  1).  IV,  3,  tet.  33  years,  naval  reservist,  lenses 
perfectly  clear,  refraction  H.  2  D. ;  has  one  child,  tet.  8 
years  (V,  2),  seen,  lenses  n.,  Em.,  or  slight  H. ;  wife  (IV, 
la),  seen  and  found  n.,  is  a  sister  of  III,  17.  IV,  4,  set. 
30,  in  the  Navy,  could  not  be  seen ;  not  married.  IV,  5, 
minimal  opacity.  IV,  6,  ret.  24,  single,  lenses  n.,  dark  h., 
blue  e.  IV,  7,  set.  19,  could  not  be  seen,  eyes  perfect. 
Ill,  14,  Jim,  a  huntsman,  fair  complexion,  sees  very  well 
and  has  five  children,  aged  11  to  3  in  1910,  all  confidently 
reported  to  see  well  (IV,  46-50) ;  neither  he  nor  they  could 
be  examined. 

IV,  9-16,  eight  children  of  HI,  7.  IV,  10,  ob.  2^  years, 
measles.  IV,  11,  ob.  8  months,  measles,  same  outbreak  as 
...  10.  IV,  13,  ob.  8  years,  ''abscess  in  the  head."  IV, 
12  and  15,  minimal  lenticular  changes  (see  p.  348). 
Ill,  8,  a?t.  53  (1910),  lenses  n.,  sight  good,  dark  hair,  blue 
eyes,  refraction  Em.  or  H.  IV,  17  and  18,  two  children 
of  III,  8.  IV,  17,  cet.  30  (1910),  lenses  n.,  refraction  Em. 
e.  blue,  h.  dark  brown,  dental  enamel  defective,  has  two 
children,  V,  4,  set.  7,  lenses  n.,  refraction  H.  2  or  3,  e. 
blue,    h.    light    brown,    permanent    teeth    not    up;    V,    5, 
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younger,  lenses  n.,  refraction  II.  or  Em.,  e.  blue.  IV,  18, 
set.  about  28,  seen  in  September,  1911,  lenses  n.,  refrac- 
tion slight  H.,  e.  and  li.  not  noted,  has  one  living  child 
get.  2|-  years  (V,  6)  reported  to  sec  perfectly  ;  examined 
July,  1912,  and  lenses  found  clear. 

IV,  19-24,  six  children  of  III,  10,  all  living,  none 
married.  ...  19,  a^t.  28  (1910),  lenses  n.,  refraction  slight 
H.,  e,  bright  uniform  brown,  h.  dark  brown,  upper  central 
incisors  and  many  other  teeth  carious.  IV,  21,  a3t.  24, 
lenses  n.,  refraction  H.  2  D.,  e.  bright  blue,  h.  light 
brown;  all  the  upper  incisor  teeth  and  all  four  first  molars 
gone.  IV,  23,  a^t.  10,  lenses  n.,  refraction  Em.,  e.  blue, 
h.  dark  brown;  enamel  of  incisor  teeth  slightly  defective, 
three  of  the  first  molars  carious.  IV,  24,  lut.  8,  lenses  n., 
refraction  slight  H.,  e.  clear  brown,  h.  dark  brown,  slight 
defect  of  enamel  of  incisors,  three  of  the  first  molars 
carious,  the  fourth  not  up  ;  then  came  a  miscarriage. 
IV,  25-33,  nine  children  of  III,  1 1,  all  living.  IV,  26, 
xt.  21,  and  27,  £et.  20,  could  not  be  seen,  said  to  have 
perfect  sight.  IV,  28,  set.  17,  lenses  and  fundi  n.,  e.  grey- 
blue,  h,  reddish,  teeth  good,  i.  e.  no  defect  of  enamel. 
IV,  30,  ast,  13,  lenses  n.,  refraction  H.,  teeth  good. 
IV,  32,  ffit.  8,  lenses  n.,  refraction  H.,  e.  brown,  teeth 
good. 

IV,  34—36,  three  children  of  III,  12,  Jack,  who  died, 
a3t.  43,  of  "haemorrhage  from  the  stomach'';  four  attacks 
during  the  few  months  preceding  his  death.  His  wife  III, 
17,  is  a  sister  of  IV,  la;  III,  12  had  perfect  sight,  blue 
e.  and  fair  h.;  wife,  III,  17,  also  perfect  sight  and  n.  lenses. 
IV,  34,  ajt.  22,  lenses  n.,  refraction  Em.,  e.  gvey.  IV,  35, 
a3t.  21,  lenses  n.,  refraction  My.  about  1*5  D.,  e.  blue- 
grey.  IV,  36,  ob.  a  few  hours  after  birth,  would  now 
(June,  1910)  be  12^  years  old  if  had  lived. 

IV,  37—45,  nine  children  of  III,  13,  all  living.  IV,  37, 
set.  17,  not  seen,  a  w^aiter,  sight  perfect.  IV,  39,  xt.  13 
years,  lenses  n.,  refraction  H.,  e.  grey  with  some  pigment 
at  sphincter  circle,  incisor  teeth  very  good,  first  molars 
carious.  IV,  41,  tet.  9,  lenses  n.,  e.  brown, dental  enamel  very 
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bad.  IV,  42,  ast.  about  7,  lenses  n.,  refraction  H.,  e.  brown, 
no  permanent  teeth  up.  IV,  44,  aet.  3,  lenses  n.,  e.  blue- 
grey.  IV,  45,  a3t.  9  weeks,  not  examined,  ps.  black  and 
look  clear.  IV,  46-50,  five  children  of  III,  14  {see  p.  349). 
IV,  51,  only  child,  »t.  13  (1910)  of  III,  12,  lenses  n., 
refraction  Em.  or  slight  H.,  e.  blue-grey  with  yellow  spots, 
teeth  vei'y  good  ;  is  now  well  grown  and  in  fair  health, 
but  when  about  set.  6|  years  was  ill  for  a  year  or  more, 
passing  excessive  quantities  of  urine  and  becoming  very 
thin  ;  it  was  called  diabetes  and  she  was  specially  dieted 
for  nine  months.  Ill,  16,  youngest  of  the  large  sibship 
III,  5-16,  died   xt.  9  years,  of  "weakness." 

(June  ISth,  1912.) 

Dr.  Edridge  Green  said  the  papers  were  very  interesting, 
but  the  number  of  cases  of  colour-blindness  reported 
would  depend  upon  the  methods  of  testing  used.  Including 
all  cases,  slight  as  well  as  bad,  there  were  about  25  per 
cent,  of  men  with  some  defect  of  colour-vision,  and  the 
disability  was  commoner  in  women  than  was  usually 
thought,  though  not  so  common  as  in  men.  Of  bad  cases 
who  were  dichromic,  the  ordinary  red  green  blind,  who 
saw  two  colours  in  the  spectrum,  there  were  not  very  many 
but  there  were  other  degrees,  persons  who  saw  three,  four  or 
five  colours.  The  number  to  be  rejected  depended  upon 
the  standard  adopted.  He  had  used  the  Board  of  Trade 
test  chiefly  to  demonstrate  to  different  professors  and  others 
interested  in  the  subject  how  inefficient  the  test  was,  a7id 
how  persons  could  get  through  it  even  though  they  had 
considerable  defect.  A  dichromic  might  match  every  one 
of  the  five  test  wools  without  touching  a  confusion  colour 
and  b}'  that  test  he  would  not  himself  suspect  that  the 
man  was  colour-blind.  If  the  correct  percentage  of  colour- 
blindness in  pedigrees  were  required,  the  individuals  nuist 
be  examined  by  a  method  which  would  tell  whether  there 
was  colour-blindness  or  not.  By  the  lantern  many  cases 
which  passed  the  Holmgren  test  were  proved  in  twenty 
seconds  to  bo  hopelessly  defective.      Anyone  who  would 

voT,.  xxxir.  24 
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follow  out  the  exact  instructions  of  the  lantern  test  would 
soon  detect  these  cases. 

Mr.  Mould  said  he  had  got  an  interesting  family  which 
he  had  tried  to  work  out,  one  in  which  he  believed  the 
affection  was  transmitted  through  the  females  to  the 
males,  as  far  as  he  had  got  in  the  investigation.  The 
original  members  he  did  not  know  anything  about,  but 
the  grandfather  was  now  getting  cataract,  which  might 
be  senile.  There  were  eleven  children — six  males,  five 
females.  Of  the  males,  four  had  cataract  and  three  were 
operated  on  successfully  at  Moorfields.  Of  the  five  females 
one  only  was  affected,  and  of  her  family,  consisting  of  four 
boys  and  two  girls,  one  girl  was  certainly  normal  and  the 
other  believed  to  be  also  normal.  Two  of  the  boys  were 
affected,  and  he  believed  the  third  was  also  ;  the  fourth 
was  only  a  few  weeks  old  and  would  be  examined  later. 
They  were  of  the  lamellar  type,  very  interesting,  showing 
regular  geometric  figures.  They  tended  to  get  worse  if 
not  operated  upon.  The  mother  was  never  operated  upon. 
One  boy  now  had  ^  nearly  vision  in  one  eye  after  opera- 
tion. In  the  other  eye  there  was  a  good  deal  of  capsule 
left  which  would  have  to  have  further  needling.  The 
opacity  tended  to  increase  and  spread,  as  well  as  getting 
more  dense. 


69.   A  iwAigree  of  colour-hlindncss. 
By  C.  H.  UsHEK. 

This  pedigree  shows  the  union  of  two  unrelated  stocks, 
marked  a  and  b  on  the  diagram,  Fig.  55,  both  con- 
taining colour-blindness,  and  a  colour-blind  male  marrying 
a  normal  female  who  presumably  cai'ries  the  condition, 
and  having  two  colour-blind  sons,  one  unaffected  son  and 
five  unaffected  daughters.  There  is  evidence  of  colour- 
blindness affecting  twentv-two  males  in   five   of   the  seven 
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g-enoratioiis  (generations  I,  III,  V,  VI  and  VII).  No 
colour-blind  females  have  been  discovered  .so  far.  The 
living  colour-blind  members  of  the  pedigree  are  V,  53,  69, 
78  and  80  ;  VI,  14  and  25  ;  and  Yil,  20,  22,  24  and  40. 
One  of  these  (V,  53)  does  not  belong  either  to  stock  a  or  to 
stock  B  ;  it  is  quite  certain  that  there  is  no  consanguinity 
whatever  between  V,  52  and  53. 

Our  knowledge  of  colour-blindness  in  the  three  brothers, 
III,  39,  35  and  41,  and  their  maternal  grandfather,  I,  4, 
is  derived  from  an  account  given  by  George  Combe*  in 
A  System  of  Phrenology  published  in  Edinburgh  in 
1825.  The  particulars  were  obtained  from  III,  39.  I,  4 
on  one  occasion  wished  to  purchase  for  his  wife  a  beautiful 
green  gown.  She  brought  several  patterns  to  him,  but 
could  not  find  one  to  suit  his  taste.  One  day  he  observed 
a  lady  passing  in  the  street  and  pointed  out  her  gown  to 
his  wife  as  the  colour  he  wished  her  to  get ;  she  expressed 
astonishment  and  assured  him  the  colour  was  mixed 
brown  which  he  had  all  along  mistaken  for  green. 

This  case  (I,  4)  is  one  of  the  earliest  recorded  examples, 
possibly  quite  the  earliestt  recognised  example,  of  colour- 
blindness, his  daughter,  II,  16,  having  been  born  in  1753 
and  having  died  1810;  I  say  "recognised";  it  was,  of 
course,  not  the  earliest  published.  Ill,  39  was  in  the 
service  of  a  draper  for  three  and  a  half  years  and  made 
considerable  mistakes.  He  then  gave  up  the  drapery 
business.  He  knew  blues  and  yellows,  but  he  could  not 
distinguish  browns,  greens  and  reds.  In  the  rainbow  he 
perceived  only  the  yellow  and  the  blue  distinctly.  Other 
particulars  are  given,  and  it  is  stated  that  his  two  brothers 
(III,  35  and  III,  41)  had  the  defect,   while  in  his  sisters 

*  Combe,  George,  A  System  of  Phrenology,  second  edition,  pp.  290- 
30.3,  Edinburgh,  1825. 

t  The  two  cases.  Gen.  Ill  of  Horner's  well-known  1st  pedigree,  in 
Amtlicher  Bericht  iiher  die  Verivaltiing  des  Medicinat  tcesens  dcs  Kantnns 
Ziifich  vom  Jahr,  1876,  Ziirioh,  p.  210,  were  born  in  1712  and  may  have 
boon  recognised  earlier  than  1, 4  above.  The  case  by  Dr.  Turbervilo  in  l(iS  t 
(P/ii7.  Trans.,  1683,  vol.  xiii,  p.  736)  was  probably  total  colour-blindness 
Avith  day  blindness,  or  possibly  some  hysterical  condition. 
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(Ill,  44,  40,  42  and  43)'^  no  trace  of  it  was  to  be  found. 
Tlie  evidence  of  colour-blindness  in  III,  12  rests  on  inf(jr- 
nmtion  supplied  by  his  granddaughter  (V,  14),  a  well- 
educated  lady  who  was  told  by  her  mother  (IV,  15)  that 
III,  12,  who  was  born  in  1769  and  died  1820,  could  not 
tell  his  wife's  (III,  13,  first  wife)  scarlet  cloak  from  her 
grey  one,  and  that  he  could  not  tell  a  green  crumb  cloth 
from  a  grey  one.  His  Avife  (III,  13),  the  youngest  of 
seven,  was  born  in  1774.  His  mother  (II,  5)  was  the  fifth 
born  of  nine  children  and  was  a  blood  relation,  degree  not 
known,  of  his  wife  (III,  13).  His  father  (II,  4)  is  second 
in  sibship  of  seven.  Of  the  colour-blind  individuals  in  the 
last  three  generations  who  are  now  dead,  Y,  16  could  not 
distino-uish  the  red  of  geraniums,  strawberries  or  cherries, 
and  he  made  obvious  mistakes  when  comparing  and  dis- 
cussino"  with  others  the  colours  of  artificial  flies  for  fishing. 
His  brother  (V,  15)  was  worse  than  himself  and  was 
married,  but  had  no  offspring.  V,  44  and  Y,  45  are  well 
known  to  have  been  colour-blind.  The  widow  of  Y,  45 
says  that  the  ripest  strawberries  appeared  of  a  vivid  green 
to  her  husband  ;  pink  was  a  striking  shade  of  grey  to 
him  ;  in  choosing  carpets,  although  he  could  not  distin- 
o-uish the  colours  he  vetoed  an  unsuitable  or  gaudy  one. 
Two  of  their  sisters  (Y,  40  and  Y,  47)  are  still  alive  and 
are  not  colour-blind.  Y,  72,  born  1826,  married,  but  had 
no  issue.  His  niece  (YI,  86),  in  a  letter,  says  that  he  was 
the  only  one  of  her  mother's  family  that  she  ever  heard  of 
being  colour-blind.  Her  mother's  family  (Y,  72—75)  are  all 
dead.      YI,  20  is  well  known  to  have  been  colour-blind. 

Of  the  ten  colour-blind  males  now  alive,  six  were  seen 
and  found  to  be  red-green  blind;  they  recognised  onl}- 
blue  and  yellow  in  the  .spectroscope.  YII,  24,  regarded 
by  his  parents  as  colour-blind,  was  the  only  exception  ; 
he  named  red,  yellow,  green  and  blue  in  the  spectrum ; 
he  was  a  boy,  a?t.  6  years,  and  possibly  had  learned  what 

*  The  members  of  the  sibship  III,  35-44  are  not  correctly  arrange'l 
in  the  "tree/"  but  the  numbers  as  given  represent  the  true  order  of 
birth. 
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colours  should  bo  visible,  and  on  this  account  had  named 
some  colours  that  lie  did  not  see.  In  any  case,  with 
coloured  wools  he  was  shown  to  be  colour-blind,  matchiner 
dark  brown  with  greens  and  making  other  mistakes. 

The  information  regarding  the  colour-vision  of  V,  53,  a 
male,  tut.  nearly  90  years  (1910),  who  is  related  only  by 
marriage  and  does  not  come  directly  into  the  pedigree, 
and  of  VII,  40  is  principally  contained  in  letters  from  V, 
52,  the  wife  of  V,  53  and  from  YI,  57,  the  mother  of  VII, 
40.  V,  52  says  :  "  None  of  my  children  (VI,  58-61)  are 
colour-blind.  Neither  I  nor  any  of  my  brothers  (V,  49 
and  50)  nor  my  sister  (?  V,  51,  "r  V,  54,  presumably  the 
other  is  dead)  have  any  difficulty  in  distinguishing  colours. 
Neither  my  father  (IV,  39)  nor  any  of  his  brothers  (lY, 
40-42)  nor  sisters  (lY,  43  and  44)  were  colour-blind. 
My  younger  son  (abroad)  (VI,  59)  has  one  daughter 
(YII,  41)  and  her  sight  is  normal.  My  elder  son 
(VI,  58)  lias  two  daughters  (VII,  38  and  39)  with  normal 
sight,  and  one  son  (VII,  40)  who  is  colour-blind.  My 
husband  (V,  53)  is  colour-blind  for  red  and  greens,  and 
is  the  only  one  in  his  whole  relationship  who  is  so." 
VI,  57  says  that  she  paints  and  has  a  keen  eye  for  colour. 
Her  sister  VI,  56  also  paints  ;  among  all  her  relations  she 
has  never  heard  of  any  colour-blindness,  and  ''  as  there  is 
a  fair  amount  of  artistic  talent,  it  would  probably  liave 
been  noted  had  there  been  any  such  case."  "  My  son's 
(YII,  40)  colour-blindness  is  for  red  and  green,  and  we 
proved  it  when  he  was  three  years  old — as  in  copying  a 
picture  of  red  toy  soldiers  on  green  grass  he  reversed  the 
order  and  could  not  tell  it."  From  a  number  of  marked 
colours  of  difterent  shades,  Avhicli  she  kindly  sent,  it  is 
seen  that  he  matches  blues  with  pinks,  and  with  purple. 
He  also  confuses  greens  and  reds.  His  age  is  nineteen 
(1910). 

V,  78,  in  a  letter  says  :  "  I  (the  eldest  son)  am  partially 
colour-blind,  that  is  to  say,  I  am  at  the  mercy  of  other 
people  with  respect  to  some  colours,  e.  </.  reds  and  greens 
I  am  likely  to  confound,  blues  and  violets  and  pinks  I  am 
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uiicertaiii  about;  certain  dark  rods  apj)oar  black.  My 
brother  William  (V.  80)  is^  I  think,  quite  as  l)ad  in  above 
respects  as  I  am.''  "■  My  other  brothers  and  the  sisters 
are,  or  were,  I  believe,  normal."'^ 

V,  80  writes:  "I  cannot  distinguish  red,  green  or 
brown  ;  they  are  all  lighter  or  darker  shades  of  tlie  same 
colour  to  me  ;  nor  can  I  distinguish  light  blue,  ])ink  and 
grey,  they  being  another  group  of  the  same  kind,  viz., 
varying  shades  of  the  same  colour.  I  can  only  pick 
strawberries  by  their  shape,  and  a  dark  red  rose  is  Oxford 
blue  to  me  and  a  light  pink  rose  is  Cambridge  blue. 
Red  is  not  at  all  an  aggressive  colour  to  me,  but  violet  is  : 
a  bright  rich  yellow  is  about  the  only  colour  of  which  I 
can  be  certain." 

8o  far  as  is  known,  no  one  in  this  family  tree  besides 
those  already  mentioned  is  affected.  Combe's  colour- 
blind ''cousin  once  removed"  appears  from  a  manuscript 
written  by  IV,  47,  to  be  III,  32/>,  a  second  cousin  of  III,  o9.t 
In  the  earlier  generations  there  may  have  been  other  indi- 
viduals affected  besides  those  recorded,  but  in  the  later 
generations  this  is  less  likely,  because  the  occurrence  of 
colour-blindness  in  both  stocks  is  so  well  known  to  a 
large  number  of  living  members,  and  wide-spread  inquiries 
concerning  its  presence  have  been  made  by  a  number  of 
the  relatives.  Yet,  without  an  actual  test,  the  presence 
of  other  colour-blind  individuals  cannot  be  excluded. 
The  children  in  some  families  had  been  tested  for  colour- 
blindness by  their  mothers  as  soon  as  they  were  old 
enough,  for  example,  VII,  26,  a  boy,  £et.  4^  years,  knew 
the  names  of  colours  in  a  remarkable  way,  and  there  was 
no  difficulty,  even  at  so  early  an  age,  in  determining, 
with  the  spectroscope  and  wools,  that  he  was  not  colour- 
blind, for  the  mother  (not  in  "tree"),  afraid  that  he 
might  have  his  father's  defect,  had  instructed  him  in 
the    naming   of   colours.      Again,    none   of    the    members 

*  See  Addendum,,  p.  3G0. 

t  As  to  the  colour-vision  of  his    mother's   father  (I,  5)    nothing   is 
known. 
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uxaiiiiiied  by  myself  were  found  to  liuvc  colour-ljliiidness 
except  tliose  already  known  to  the  relatives  to  be  colour- 
blind. Each  eye  was  tested  separately.  In  sibship  VI^ 
18—25^  the  unaffected  male  (VJ,  19)  was  tested  on  two 
separate  occasions,  and  showed  not  the  least  suspicion  of 
colour-blindness  on  either  occasion.  Yl,  24  is  abroad 
and  could  not  be  tested.  Their  mother,  now  dead,  had 
good  colour-vision. 

The  descent  of  the  colour-blindness  appears  in  most  of 
the  cases  in  this  pedigree  to  be,  as  usual,  from  grand- 
father to  grandson  through  an  unaffected  female.  Thus 
III,  35,  III,  39,  and  III,  41  inherit  their  colour-blindness 
from  an  affected  male  (I,  4)  through  their  unaffected 
mother  (II,  16).  V,  44,  V,  45  and  V,  69  receive  their 
colour-blindness  from  a  colour-blind  grandfather  (III,  39) 
through  their  unaffected  mothers  (lY,  47  and  lY,  52)  ; 
Y,  72  and  Y,  78  and  Y,  80,  through  their  unaffected 
mothers  (lY,  54  and  lY,  60)  from  their  colour-blind 
grandfather  (III,  35);  Y,  15  and  Y,  16  through  their 
unaffected  mother  (lY,  15)  from  their  colour-blind  grand- 
father (III,  12).  The  three  males,  YII,  20,  22  and  24 
in  sibships  YII,  17-20  and  YII  21-25  presumably 
inherited  colour-blindness  from  their  maternal  grand- 
father (Y,  16)  through  their  unaffected  mothers  (V^I,  22 
andYI,  23). 

In  the  case  of  YI,  20  and  25  the  question  arises  whether 
coloui'-blindness  has  been  carried  through  two  generations 
by  their  unaffected  mother  (Y,  39)  and  maternal  grand- 
mother (lY,  47),  or  whether  it  has  been  derived  from 
their  colour-blind  father.  The  former  mode  of  descent  is 
what  would  be  expected  from  a  consideration  of  the  pub- 
lished pedigrees."^      It  is  just  possible,  however,  that  one 

*  Pliny  Eai-lo,  Amer.  Journ.  Med.  Sci.,  18  to,  p.  31:6,  Phil,  and  London. 
O.  E.  de  Fontenay,  from  Archives  of  Ophthalmology,  vol.  x,  ISSl,  New 
York.  E.  Nettleship,  Trans.  Ophth.  Soc.  U.  K.,  1908,  p.  248.  In  a  letter 
of  Jnne  16tli,  1912,  Mr.  Nettleship  says  in  regard  to  his  own  pedigree, 
"  I  have  now  got  evidence  as  good  as  one  can  expect  that  the  husbands 
of  IV,  2  and  IV,  4,  and  husband  of  their  mother  (III,  1)  w.-re  not  in 
the  least  colour-blind." 
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colour-blind  factor  is  carried  by  the  father  (V,  10),  and 
another  factor  by  the  mother  (V^  39),  and  that  the  presence 
of  both  is  necessary  for  the  occurrence  of  colour-blindness 
in  their  sons  (VI,  20  and  25).  Thei-e  are  only  a  few 
cases*  on  record  so  far  as  I  am  aware  where  colour- 
blindness descends  from  a  colour-blind  male  through  two 
unaffected  females  (daughter  and  grand-daughter),  and  in 
none  of  these  cases  is  the  colour  vision  of  the  grand- 
daughter's husband  mentioned,  yet  it  would  likely  have 
been  noted  had  he  been  colour-blind.  Although  VII,  20, 
22  and  24  presumably  dei'ive  their  colour-blindness  from 
their  maternal  grandfather,  they  are  also  directly  related 
with  another  coloui*-blind  male,  their  maternal  great-great- 
grandfather (III,  39),  through  three  genei'ations  of 
unaffected  females  (VI,  22  or  23,  V,  39,  and  IV,  47),  and 
it  may  be  asked  do  their  unaffected  mothers  (VI,  22,  and 
VI,  23),  one  or  both,  carry  colour-blindness  from  the 
maternal  grandfather  (V,  16)  alone,  or  is  it  possible  for 
them  to  receive  it  also  from  the  colour-blind  male  (III, 
39)  ?  In  other  words,  if  V,  16  had  had  normal  colour- 
vision,  would  VI,  22  and  VI,  23  have  had  colour-blind 
sons  ?  In  this  pedigree  VII,  43,  and  VII,  46  are  two 
unaffected  males  descended  from  a  colour-blind  great- 
great-grandfather  (III,  35)  through  unaffected  females  in 
three  generations,  and  the  husband  of  V,  75,  according  to 
his  daughter  (VI,  86),  was  not  colour-blind,  which  lends 
support  to  the  view  that  VI,  22  and  23  carry  colour- 
blindness exclusively  from  their  father  (V,  16).  The 
colour-blindness  of  VII,  40  would  be  expected  to  pass 
through  the  unaffected  mother  (VI,  57)  from  V,  48,  and 
not  from  V,  53.  V,  48  has  been  dead  for  many  years, 
but  his  daughter  (VI,  57)  writes  that  her  mother-in-law 
(V,  52)  thinks  she  would  certainly  have  known  had  he 
been  colour-blind,  and  that  her  step-mother  (the  second  wife 
of  V,  48)  says,  ''I  have  never  met  anyone  colour- 
blind.'' 

This  pedigree  gives  rise  to  the  suggestion  that  a  colour- 

*  See  footnote  on  page  357. 
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Llind  iDJilo  may  ti'iiii.siiiit  co]our-l)liii(liiess  to  a  son  jjro- 
vided  lie  marries  a  woman^  liei-solf  unaffected^  who  lias  a 
colour-Llind  maternal  gi-andfather.  These  conditions  are 
present  in  the  case  of  V,  16,  who  has  two  colour-blind 
sous,  whilst  V,  45,  with  a  normal  wife,  who  comes  from  a 
stock  free  from  colour-blindness  as  far  as  she  knows,  has 
three  unaffected  sons  (YI,  49). 

Further,  that  a  female  who  is  not  colour-blind,  but  has 
a  colour-blind  maternal  grandfather  and  an  unaffected 
father  (IV,  27),  can  only  have  colour-blind  sons  provided 
her  husband  is  colour-blind,  or,  put  in  another  way,  that 
a  female  with  a  colour-blind  father  can  only  transmit 
colour-blindness  to  her  sons  and  not  to  her  grandsons, 
unless  her  daughter  has  a  colour-blind  husband,  or  else 
through  a  colour-blind  son  marrying  in  the  manner 
already  stated.  In  keeping  with  this  hypothesis,  it  is 
seen  that  V,  39  and  V,  46  are  both  descended  from  III, 
39  through  an  unaffected  female  (IV,  47),  and  that  the 
former,  who  married  a  colour-blind  man,  has  colour-blind 
sons,  whilst  the  latter,  whose  husband  had  normal  colour 
vision,  has  an  only  son  (VI,  53)  who  is  unaffected. 
Similarly,  the  three  sons  (VI,  83,  84)  of  X,  75,  whose 
husband  had  normal  colour-vision,  were  unaffected. 

These  suggestions  w^ould  not  have  arisen  had  IV,  27 
been  colour-blind,  for  then  the  transmission  of  colour- 
blindness to  t'hose  in  question  w-ould  follow  the  rule  of 
descent  from  grandfather  to  grandson  through  an  un- 
affected female.  There  is  no  record  of  IV,  27  having 
been  tested  for  colour-blindness,  but  his  daughters  (V,  40 
and  47),  well  acquainted  with  colour-blindness,  having 
had  two  brothers  and  a  brother-in-law  affected  Avith  it, 
and  aware  that  their  maternal  grandfather  was  colour- 
blind, assert  that  their  father  (IV,  27)  Avas  not  colour- 
blind. The  only  circumstance  that  could  give  rise  to  the 
least  suspicion  of  colour-blindness  in  him  is  that  he  was 
apprenticed  to  a  merchant  who  dealt  in  colou.rs  amongst 
other  goods,  and  that  he  afterwards  changed  his  occupa- 
tion.     Careful   incpiiry   has,    however,   convinced  me   that 
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liis  I'easoiis  for  making  the  change  were  in  no  way  rehitcd 
to  difficulty  with  colours. 

'J'he  union  of  the  colour-blind  male  (V,  IG)  with  a 
female  {V,  39)  from  a  colour-blind  stock  resulted  in  a 
familj'  of  eight  (VI,  18—25),  five  females,  none  of  whom 
are  colour-blind,  and  three  males, two  of  whom  are  affected  ; 
the  third  has  normal  colour-vision. 

I  fully  recognise  how  imperfect  is  the  information  con- 
cerning a  number  of  individuals  forming  important  links 
in  the  pedigree,  aiid  how  few  are  the  cases  in  which  colour- 
vision  was  tested,  but  trust  that  the  points  in  regard  to  the 
descent  of  this  condition,  which  call  for  special  considera- 
tion in  this  pedigree,  may  be  kept  in  view  in  future  cases. 

Those  abroad  :  Generations  V,  1  and  2,  19,  25  (1  (^  ), 
29,  63,  65,  73,  74.  VI,  1  (large  family),  5,  24,  28-32, 
36,  47,  49  (two  abroad,  third  in  Army),  50,  59.  VII,  1 
(several  families  abroad),  28-31.  IV,  1  and  2,  settled 
abroad;  IV,  71   (some  went  abroad). 

No  information  about  colour-vision  :  V,  1  and  2,  3,  25 
(the  (?  abroad),  82-89.  VI,  1-5,  33,  34,  35,  37,  42- 
44,  62.     VII,  1,  35,  36. 

Too  young  to  be  examined  :    VII,  8,  9,  27,  30-34. 

Those  dead  in  generation  \1  :  10,  11,  12,  16,  20,  46, 
65,  67. 

Died  in  infancy  or  stillborn  :  V,  7  (1  c?  ;  1  ?  ),  50,  70. 
VII,  10,  11,  17. 

Examined  :  V,  14,  28,  34,  40,  47,  61,  66,  69.  VI,  14,  18, 
19,  21,  22,  23,  25,  51,  63,  66,  70,  74,  77  (53  was  tested 
elsewhere).  VII,  2,  12,  13,  14,  15,  16,  18,  19,  20,  21,  22, 
23,  24,  25,  and  26  =  36. 

Said  or  known  to  be  unmarried  or  without  issue  :  III, 
5,  G,  7,  9,  10,  16,  17,  18,  19,  21,  23,  29,  30,  43,  44,  46,  47, 

48,  54  (several).  IV,  3,  11,  20,  26,  42,  44,  45,  46,  50,  51, 
58,  61,  66,  71  (some).  V,  2  (1  ?  ),  7  (2  (?  ,  1  ?  ),  8,  9, 
11,  14,  15,  20,  22,  23,  25  (1   ^),  28,  40,  41,  43  (mental)  47, 

49,  54,  59,  60,  69,  71,  72.  YI,  20,  24  (recently  married), 
49,  50. 

Note. — V,  60  said  he  had  no  difficulty  with  colours  and 
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know  of   DO  relative   witli   tlilHciilty.        He   (3eclined   to   be 
eximr.iied. 

House  painters,  11,  7  and  111,  17.  Artist,  1\',  1. 
Amateur  artists,  V,  15,  VI,  56  and  VI,  57.  In  Army,  \l, 
71  and  oue  of  VI,  49. 

The  husbands  of  VI,  22  and  VI,  23  and  the  wife  of  \'l, 
25,  all  seen,  have  normal  colour-vision.  The  husband  of 
V,  40,  now  dead,  not  seen,  had  good  colour-vision. 

(June  ISth,  1912.) 

Aiiih'ndiim. — Dr.  Samuel  P.  Hayes  has  since  confirmed 
the  colour  defect  in  V,  78,  and  V,  80,  and  has  found  that 
their  brother  (V,  S\h)  also  is  red-green  blind. 


70.   Ivftarninafory  and  vascular  diseases  of  the  choroid. 

By  Malcolm  L.  Hepburn. 
(With   Plates  XXII,  XXIII,  XXIV  'and  XXV.) 

It  has  always  appeared  to  me  that  that  the  interpreta- 
tion of  the  numerous  changes  resulting  from  inflammatory 
and  vascular  diseases  of  the  choroid  has  been  singularly 
incomplete.  This  has  led  to  the  adoption  of  a  variety  of 
terms  descriptive  of  the  ophthalmoscopic  picture  alone 
without  any  reference  to  the  pathology  or  actual  situation 
of  the  changes.  This,  partly,  no  doubt,  arises  from  the 
difficulty  in  obtaining  a  pathological  examination  in  old 
quiescent  cases,  while  in  acute  ones,  which  terminate  in 
th.e  loss  of  the  eye,  so  much  disorganisation  of  structure  is 
produced  that  the  determination  of  the  nature  and  posi- 
tion of  the  original  focus  is  almost  impossible.  Moreover, 
the  choroid  and  its  blood-vessels,  owing  to  their  position 
behind  the  retinal  pigment  layer,  arc  much  more  difficult 
to  observe  clinically  than  some  other  parts  of  the  eye. 

In  the  absence  of  any  infection  from  without  through 
the  introduction  of  a  foreign  body,  all  inflamniatory 
diseases  of  the  choroid  are  produced  through  the  niodiuni 
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of  the  blood-vessels^  which  convey  iiiicro-organisiiis  or 
their  toxins  of  varying  degrees  of  virulence  from  other 
parts  of  tlie  body,  and  these  cause  larger  or  smaller  f(jci 
of  inflammation  according  to  the  nature  and  amount  of 
such  organisms  or  toxins  and  the  size  and  position  of  the 
vessel  involved.  It  follows  from  this  that  tliere  must  be 
a  difference  both  in  level  and  size,  some  being  superficial 
while  others  are  deep. 

Fig.  56. 


Provided  the  organism  be  of  low  \irulence  or  an 
adequate  resistance  be  offered,  certain  retrogressive 
changes  take  place,  essentially  the  same  as  in  any  other 
part  of  the  body,  which  in  the  eye  are  associated  with 
pigment  proliferation  of  greater  or  less  extent,  and  a  scar 
or  number  of  scars  remain  as  evidence  of  the  chancres 
which  have  occurred,  the  clinical  picture  of  which  is 
familiar  to  us  all.  If  tlie  orgjinism  be  of  an  active 
virulent  type,  panophthalmitis  results  and  the  eye  is  lost. 
Between  these  two  extremes  are  those  cases  Avhich  take  a 
long  time  (months  or  even  years)  to  settle  down,  and  are 
always  associated  with  inflammation  of   the  uveal  tract  of 
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greater  or  loss  intensity,  shown  by  the   presence   of   K.P. 
and  vitreous  opacities. 

Most  choroidal  inflammatory  foci  beg'in  in  the  same 
way  as  raised  localised  yellowish-white  patches  with  fluffy 
edges  due  to  oedema  (or,  as  some  prefer,  coagulation 
necrosis),  which  is  greater  in  amount  the  larger  the  size 
of  the  original  focus,  and  is  also  liable  to  overflow  into 
the  surrounding  structures,  if  the  pressure  of  the  exudate 


Fig. 


in  the  original  circumscribed  area  is  too  great.  The 
retinal  blood-vessels  passing  over  these  foci  appear 
perfectly  normal. 

In  old  quiescent  cases  the  function  of  the  retina  may 
be  lost  in  two  ways,  viz. : 

(1)  By  inflammatory  extension  thi'ough  the  membrane 
of  Bruch  to  the  rods  and  cones  and  other  layers  of  the 
retina,  involving  all  these  structures  in  a  mass  of  cicatri- 
cial tissue.  This  is  the  undisputed  pathology  of  dissemi- 
nated choriditis  (11,15),  and  presumably  of  all  other 
superficial  choroidal  deposits. 

(2)  By  interfei'euce  with  the  blood   supply  of  the  rod 
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and    cono    layer,    in    spite    of  tlic    ni(Miil)ninc    of     Bnic]i 
remaining  intact. 

Estimation  of  the  loss  of  i-etiiiul  function  in  the  acute 
stages  by  taking  tlie  field  of  vision  is  unreliable  owing  to 
the  presence  of  the  oedema. 

Inflammatory  Diseases  of  the  Choroid, 
HitlicrtOj  choroidal  inflammations  have   been   classified 
Fig.  58. 


according  to  their  canse  (Cutler,  Bull,  de  Sclnveinitz, 
Lawford),  a  method  which  has  certain  obvious  draw- 
backs. 

In  the  Royal  London  Ophthalmic  Hospital  Reports, 
vol.  xviii,  p.  92,  from  certain  clinical  facts  furnished 
by  cases  of  pigmentary  degeneration  of  the  retina, 
and  from  remarks  made  by  Leber  on  the  anatomy  of 
the  choroidal  circulation,  I  suggested  the  grouping  of 
the  posterior  ciliary  vessels  into  three  separate  divi- 
sions, showing  an  absence  of  anastomosis  with  each 
other,  or  at  any  rate  only  one  of  an  imperfect  capillary 
nature,  thus  behaving  like  a  terminal  vascular  system. 
We  should    expect   the  same   arrangement  to   hold    good 
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in  inflammatory  and  vascular  diseases  of  the  clioroid 
if  there  be  any  truth  in  this  view,  and  my  object  in  this 
paper  is  to  produce  supplementary  evidence  in  its  favour, 
while  at  the  same  time  it  affords  the  basis  for  a  simple  and 
sufficiently  comprehensive  classification.  Diagrammatically 
it  may  l)o  represented  as  in  Figs.  56  and  57.  There  are  two 
sets  of  vessels  supplying  the  peripheral  parts  of  the  fundus, 
and  they  are  both  given  off  close  to  the  disc  ;  one  set 
terminates  at  the    equator    and  the   other  at  the   extreme 

Fig.  59. 


periphery  beyond  the  part  which  is   actually  visible   with 
the  ophthalmoscope. 

The  other  vascular  distribution  is  for  the  macula. 
Now  the  macula  is  the  most  highly  sensitive  part  of 
the  retina,  and  in  degeneration,  whether  of  nerve  or 
vascular  origin,  it  holds  out  longer  than  any  other  against 
the  degenerative  changes.  We  should  therefore  expect 
the  vascular  supply  to  be  the  very  best  available,  and 
since  the  retinal  vessels  are  smallest  in  this  region,  it  is 
more  than  probable  that  the  whole  is  derived  from  the 
choroidal  circulation  by  the  largest  and  best  arranged 
vessel  in  the  whole  system,  and  that  it  is  also  more 
distinctly  separated  than  any  other  branch. 
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This  may  be  represented  diagrauimatically  in  Figs,  08 
and  59. 

I  divide  inflamtnatory  diseases  of  the  choroid  into  five 
varieties,  based  on  tlie  anatomical  structure  and  disti-ibu- 
tion  of   its  blood-vessels  : 

(1)  Disseminated  choroiditis. 

(2)  Diffuse  choroiditis. 

(3)  Deep  localised  choroiditis. 

(4)  Superficial  localised  choroiditis. 

(5)  Macula  choroiditis. 

With  the  exception  of  the  diffuse  form  all  start  in  the 
same  way,  and  display  individual  characteristics  in  the 
final  quiescent  stage. 

(1)  Disseminated  choroiditis. — This  is  so  well  known  to  us 
all  that  I  do  not  propose  to  show  drawings  or  fields  of 
vision.  The  main  feature  is  that  the  inflammation 
involves  almost  the  whole  of  the  fundus,  hardly  any  part 
remaining  free  from  disease.  As  regards  loss  of  retinal 
function,  I  have  never  attempted  to  take  the  field  of  vision 
owing  to  the  extreme  difficulty  in  majiping  out  so  many 
minute  scotomatous  areas  with  any  form  of  scotouieter. 

It  is  a  collection  of  superficial  inflammatory  foci  affect- 
ing any  part  of  either  portion  of  the  peripheral  vascular 
system. 

(2)  Diffuse  choroiditis  is  different  to  any  of  the  other 
types,  and  is  no  doubt  due  to  general  disease  of  the 
vascular  walls  leading  to  exudation  of  albuminous  fluid 
into  the  stroma  of  the  choroid,  which  in  the  acute  stage 
gives  rise  to  a  general  oedematous  haze  all  over  the 
fundus.  Subsequent  fibrous  tissue  development  imparts 
a  uniform  greyish  appearance,  and  often  by  its  contrac- 
tions constricts  the  blood-vessels  and  results  in  pigmentary 
degeneration  of  the  retina.  Examples  of  this  are  fairly 
common,  and  the  fields  of  vision  in  these  cases  are  also 
characteristic  (Hepburn,  Transactions,  vol.  xxviii,  1908). 

(3)  Deep  localised  choroiditis  (Plate  XXII)  is  distin- 
guished by  irregular  or  oval-shaped  areas,  having  a  well- 
marked  pigmented  border,  though  by  no  means  so  distinct 


PLATE    XXII. 

Illustrates  Mr.  Malcolm  L.  Hepluirn's  paper  on  Inflaramatorv 
aud  Vascular  Diseases  of  the  Choroid  (p.  361). 


RIGHT. 


A  =  vessel  supplying  choroid  up  and  out,  probably  both  branches 
affected.     B  =  peripheral  vessel  supplying  iip  and  in. 


Ophtii.  .S'jc.  Trans.     Vol.  XXXll.     1'iaik  XXII. 
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.  S  — ,  male,  set.  40  years.  History  of  sudden  ous?t  following^  a 
severe  attack  of  "  indigestion."  Large  choroidal  deposit  up  and 
out  from  the  disc  (less  than  a  disc's  diameter  away '.  Uveal  tract 
involved  later,  shown  by  "mutton  fat"  K.P.  Took  about 
eighteen  months  to  two  years  to  clear  up,  giving  rise  to  much 
fibrous-tissue  scarring  in  choroid.  Field  No.  1  taken  in  acute 
stage  ;  Field  No.  2  taken  three  years  later  when  eye  quite  quiet. 
Vision  improved  from  counting  fingers  to  „V. :  ^^i*'*  "^^"b'  relative 
scotoma  at  the  macula. 


VOL.    XXXII. 


25 
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as  in  (lie  next  variety;  the  huriiice  ol  the  patcli  i.s  greyish 
in  colour,  and  the  pigment  proliferation  is  often  so  scanty  as 
merely  to  give  one  the  impression  of  a  specially  stij)p]ed 
portion  of  the  fundus  marked  off  from  the  icst  by  a 
pigmented  edge.  They  occur  anywhere  between  the 
margin  of  the  disc  and  the  equator,  are  much  less  numerous 
than  in  the  superficial  type  (often  not  more  than   2  or  3), 


Mit;.  AV — ,  tet.  58  years.  At  Xmas,  1909,  foimd  by  accident  she 
coiild  not  see  well  with  the  left  eye.  History  of  pericarditis 
twouty-five  years  ago.  Has  influenza  every  year.  ?  Appendi- 
citis nine  years  ago.  Both  eyes  show  ujany  superficial  choroidal 
atrophic  areas  affecting  the  mid-peripheral  region.  K.V.  ^  Hm. 
+  75;  L.V.  g'}j  Hm. +  1.  This  is  history  and  field  of  left  eye 
belonging  to  case  illustrated  in  Plate  XXIII. 

and  almost  always  involve  the  ciliary  body  to  a  certain 
extent.  Also,  whereas  the  superficial  variety  tends  to 
settle  down  into  its  ''old''  form  in  a  few  weeks,  the  deep 
takes  many  months  to  assume  the  appearance  described 
above  and  seen  in  this  drawing.  Deep  localised 
choroiditis  gives  rise  to  wedge-shaped  defects  in  the 
Aisual  field,  always  recognisable   in    the   acute   as  well    as 
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the  quiescent  stage^  altliDiii^li  the  retina  beyond  the 
inflannnatory  area  looks  healthy,  while  actually  over  the 
])atch  the  vision  is  perhaps  normal  or  only  relatively 
diminished  in  acuity.  Moreover,  the  choroidal  Foci  which 
cause  the  scotoma  are  strangely  variable  in  size,  sha})e, 
and  position  in  relation  to  the  disc,  wliereas  the  size  and 
extent    of    the    wedge-shaped    defect    in  the  visual    field 


Miss  T — ,  set.  16  years.  Private  case  of  Mr.  Lister's.  Sudden 
onset  ten  days  before.  April  18th,  1905  :  E  V.  j%.  Uveal  tract 
involved  as  shown  by  presence  of  K.P.  Took  several  months  to 
clear  up,  thou<^h  the  vision  recovered  to  g  alter  three  mouths. 
Cause  proved  to  be  tubercular.  Deposit  in  the  choroid  foiind 
down  and  slightly  outwards  from  the  macvala. 

remains  practically  the  same.  In  the  acute  stage  there 
is  always  a  history  of  sudden  onset.  (Similar  cases 
described  by  Edmund  Jensen,  Blessig,  .Patterson,  Komoto, 
Hepburn,  Royal  London  OpJifhalmic  Hosjntal  BejJoi'ts,  vol. 
xviii,  1910,  fig.  7,  and  Figs.  60  and  61  in  present  paper.) 
In  this  case  the  loss  of  retinal  function  in  the  healthy 
hiohing  retina  must  be  caused  by  the  cutting  off  of  its 
vascular  sujiply,  wliile   it   follows    tliat   the  preservation  (»f 
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an  area  of  vision  over  tlio  inHanmiatory  ])atcli  itself  must 
be  due  to  a  separate  su])ply  to  the  rod  and  cone  layer 
through  a  vessel  which  is  still  unharmed  on  tlie  })i-oximal 
side  of  the  obstruction  (see  Fig.  57). 

(4)  Superficial  localised  cltoroiditis  (Plate  XXII J)  sh(jvvs 
areas  of  all  shapes  and  sizes  situated  in  any  ])art  of  tlie 
fundus,     though     always     leaving     a     considerable     part 


Robert  T — ,  get.  53  j^ears.  Attended  imdei-  Mr.  Parsons  at  the 
Royal  London  Ophthalmic  Hospital  in  1907-1908.  Specific 
history  four  or  five  years  ago.  Only  the  left  eye  affected.  L.V. 
^Tj  c  -  1  =  g'*^5.  Corresponding  to  the  scotoniata  aie  superficial 
choroidal  inflammatory  areas,  and  some  others  elsewhere, 
smaller  and  of  a  similar  natnre.  There  is  slight  stippling  at  the 
macula. 

unaffected.  They  are  most  commonly  seen  in  the  mid- 
periphery,  and  are  never  so  widely  distributed  as  in  dis- 
seminated choroiditis  ;  some  patches  are  very  large  and 
often  appi'oach  three  or  four  times  the  diameter  of  the 
disc.  The  areas  have  well  defined,  irregular  or  round 
pigmented  borders,  with  much  heaping  up  of  pigment  over 
its  surface  ;    vessels  may  or  may  not  be  seen  crossing  the 


PLATE  XXIII. 

Illustrates  Mr.  Malcolm  L.  Hepburn's  piper  on  luflimmatory 
and  Vascular  Diseases  of  the  Choroid  (p.  361). 


RIGHT. 


N 
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A<leline  R— ,  fet.  54  years.  Attended  under  Mr.  Holmes  Sjiicer  at 
St.  Bartholomew's  Hospital  in  December,  VM)d.  In  the  nasal 
(quadrant  a  large  siiperficial  choroidal  patch  i.s  seen  extending 
from  margin  of  di.sc  out  into  the  periphery  as  far  as  is  visible. 
Other  small  areas  below.  Retinal  degeneration  over  the  large 
patch . 

Fig.  66. 
R  I  OKT. 


Elizabeth  C— ,  aet.  35  years.     Under  Mr.  Lawford  at  R.L.O.H. 
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floor  of  tlie  patch  accoi'ding  to  the  aTiionnt  and  l;ehavioui- 
of  the  fibrous  tissue  formation.  In  the  acute  stages  the 
ciliary  body  may  be  involved  or  not,  though  it  usually  is, 
but  tlie  inflammatory  deposit  often  goes  througli  all  its 
changes  from  beginning  to  end  without  the  slightest 
knowledge  on  the  part  of  the  patient.  Loss  of  function 
in  the  retina  shows  itself  in    numerous  scotomatons  areas, 


Elizabeth  C — ,  xt.  35  years.  Under  Mr.  Lawford  at  the  Royal 
London  Ophthalmic  Hospital  in  1908.  E.V.  varies,  but  never 
better  than  J'^.  L.Y.  varies,  but  never  better  than  /v-  Many 
choroidal  inflammatory  scars  in  both  eyes  occupying  mostly  the 
mid  peripheral  region.  Choroidal  vessels  seen  crossing  floor  of 
many  atrophic  areas,  and  they  appear  healthy. 

which  by  careful  measurements  can  be  proved  to  corre- 
spond accurately  to  the  size  and  shape  of  the  various 
patches  seen  in  the  fundus  (PI.  XXIII  and  field  corre- 
sponding). Other  fields  illustrating  this  point  are  seen  in 
Figs.  62—69,  and  Traiif-actions,  vol.  xxviii.  In  super- 
ficial choroidal  inflammations  of  any  size  the  membrane 
of  Bruch  seldom  escapes,  and  thus  the  rod  and  cone  layer 
is   usualh'  destroyed  and  jierhajis  (he  nerve-fibre  layer   as 
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well  ;  and  any  healthy-looking  retina  which  is  not  involved 
in  the  inflanmuitory  focus  always  retains  its  function. 
This  is  best  explained  by  assumintr  that  the  choruidal 
inflammation  involves  the  smaller  ?et  of  vessels  which 
supply  the  mid-periphery,  Avhile  the  deeper  one  passes 
beneath  it  uniiarmed  to  nourish  the  healthy  retina  beyond 
(see  Figs.  -56  and  .")7). 

To  summarise  briefly  the  differences  between  the  super- 
ficial and  deep  inflammntory  deposits  in  the  choroid  : 


Superficial. 
(1^  Inflajumatory  patch  well  cle- 
fincil  with  pi<;iiient<'il  hoi-der, easily 
clitferentiate(.l  from  the  rest  of  the 
fundus. 

(2^  Old  patch  takes  the  form  of 
an  atrophic  ai'ea,  or  slight  develop- 
ment of  fibrous  tissue  over  the 
floor. 

(3)  Much  pigment  proliferation 
over  the  surface  of  the  p.ateh  with 
heaping  up  of  black  masses,  most 
of  which  is  retinal. 

(4)  Vessels  very  often  seen  cross- 
ing the  floor,  showing  deep 
branches  unharmed. 

(5)  Ciliary  body  sometimes  but 
not  alway.s  involved,  as  shown  by 
presence  of  vitreous  opacities  and 
K.P. 

(6)  The  scotomata  in  the  field  of 
vision  exactly  correspond  to  the 
are;is  involved,  and  never  the 
formation  of  sectors  extending  into 
the  extreme  periphery  beyond  the 
part  directly  affected. 

(7)  Of  ten  takes  only  a  few  weeks 
to  clear  \ip.  though  it  may  be 
longer  according  to  the  extent  of 
involvement  of  ciliary  body. 

(8i  The  condition  may  occur  with- 
out the  knowledge*  of  the  patient. 


Deep 

Inflannnatory  patch  fairly  well 
defined  by  a  h-ss  marki-d  pigmented 
border,  and  often  diftlcu'.t  to  differ- 
entiate from  the  rest  of  tli(/ 
fundus. 

Much  fibrous  tissue  devcdop- 
ment ;  so  tiiat  the  floor  of  the 
patch  is  yellowish- grey  or  pearly 
white. 

Ver}'  little  pigment  pi-o1iferation 
anywhere,  and  often  only  a  few 
blotchy  spots,  or  along  one  edge. 

Vessels  har  ilj-  ever  seen  crossing 
tin-  floor  of  the  affected  area. 

Ciliary  body  almost  always  in- 
volved to  a  urreater  or  less  extent. 


Wedge-shaped  scotomata  in  the 
field  of  vision  extending  into  the 
extreme  periphery  having  no  rela- 
tionship to  the  size  of  the  original 
focus.  The  retina  a  'tiially  over 
the  affected  area  more  often  than 
not  is  functional. 
"  Usually  t.akes  months,  sometimes 
years  to  clear  \\p. 


Generally  a  history    of    sudden 
onset. 


(5)  Macula  cliuroiditU  — It  has  always  been  customary 
to  apply  this  term  to  inflammations  affecting  the  choroid  in 
this  region,  and,  indeed,  to  many  conditions  which  are  not 
inflammatory  at  all,  but  the  changes  wliich  occur  are 
rssentiallv  the  same  as  tlio.se  seen  in  any  other  part  of  the 
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Thomas  C — ,  set  45  years.  Under  my  care  at  the  Hoyal  London 
Ophthalmic  Hospital  No  serions  illness,  no  specific  history. 
Only  a  vague  history  of  an  illness  lasting  four  weeks,  which  was 
described  us  typhoid,  years  ago.  Always  hail  lia<l  teetli.  Super- 
ficial choi'oidal  atrophic  areas  exactly  corres))onding  to  the 
scotomata.     R.V.  ii.     L.V.  f;. 
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choroid.  'I'lie  only  jxjiiit  is  tliat  the  oj)htlialnioscoi»ic 
picture  shows  certain  modifications  owing  to  the  difference 
in  anatomical  structure  and  relation  of  the  parts  in  this 
particular  situation.  The  choroid  is  mucli  thicker  here 
and  the  blood-vessels  are  larger,  while  the  retina,  consisting 
mainly  of  ganglion  cells  and  nerve-fibres,  is  especially  thin 
at  the  fovea.  .  We  also  iiotice  that  any  disturbance  at  the 
macula  tends  to  remain  remarkably  localised  and  generally 
assumes  a  definitely  circular  shape,  particularly  in  the 
acute  stages,  the  only  difference  being  one  of  size. 
(Example  :  Lawford,  Traii.sactiim'',  vol.  xxxi,  1911,  p.  257.) 
If  the  greater  part  of  the  macula  becomes  involved  the 
changes  which  ensue  will  be  of  a  correspondingly  severe 
character^  and  as  all  inflammations  are  accompanied  by 
oedema  and  exudation,  some  of  this  will  find  its  way  into  the 
surrounding  tissues,  the  amount  and  extent  of  which 
depends  upon  how  far  this  overflow  is  limited  b}'  the 
anatomical  arrangement  of  the  structures  in  which  it 
occurs.  In  this  way  retinitis  circinata  is  associated  with 
the  severer  forms  of  macula  choroiditis,  and  this  constitutes 
the  most  striking  feature  in  these  cases ;  the  essential 
point,  howevei",  is  the  disturbance  of  the  choroid  at  the 
macula  which  has  been  found  in  every  case  (except  one?) 
hitherto  recorded,  but  owing  to  its  depth  the  inflamma- 
tory changes  are  sometimes  rather  obscure  (especially  in 
old  cases)  and  often  receive  scant  attention,  being  over- 
shadowed by  the  more  brilliant  picture  of  the  exudate. 
This  exudation  undergoes  either  absorption  or  fibrous 
tissue  degeneration,  and  thus  retinitis  circinata  may  remain 
as  a  complete  ring  of  bright  shining  spots  or  disa]i]>ear 
entirely,  while  partial  absorption  results  in  an  incomplete 
circle,  leaving  perhaps  only  a  few  scattered  patches, 
according  to  whichever  change  predominates  (Fisher, 
Royal  London  Ojihthalinic  Hospital  Reports,  vol.  xviii). 

The  amount  of  cicatricial  tissue  at  the  macula  also 
varies,  and  is  dependent  on  the  degree  of  inflammatory 
reaction  set  up  by  the  ]iresence  of  the  organism  or  toxin. 
So  that  in   one  case    we  see  larue  masses  of    fibrous   tissue 
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encircling  tlie  yellow  spot  and  spreading  out  from  its 
centre  into  the  retina,  while  in  others  there  maybe  only  a 
crinkled  scar.  (Examples  of  this  are  given  in  2,  3,  4,  5^ 
1,  8,  37,  45,  48,  and  also  in  Plate  XXIY.) 

A  good  example  of  a  septic  embolus  in  the  superficial 
part  of  the  main  macular  artery  is  the  case  shown  by  Mr. 
Paton  this  year  [Transactions,  vol.  xxxii,  fasc.  2),  where  the 
same  changes  take  place  in  a  smaller  ai'ea,  are  correspond- 
ingly circumscribed  and  nearer  to  the  surface,  and  tlie 
outlying  exudate  occupies  the  more  supei-ficial  layers  of  the 
]"etina. 

Mr.  Marcus  Gunn,  in  commenting  on  E.  C.  Fischer's 
case  in  the  Trcvisdctions,  vol.  xviii,  gives  expression  to 
this  view,  which  has  nlso  been  touched  on,  though  less 
decidedly,  by  many  others  wlien  showing  similar  cases. 

Loss  of  function  is  usually  limited  to  the  macuhi.  These 
changes  can  be  best  explained  ])y  reference  to  the  dia- 
gi-ams.  Figs.  58  and  59. 

Vascular  Diseases  ok  thk  CFioi;oir. 

Vascular  diseases  of  the  choroid  nniy  be  gi-oujx'd  on 
the  same  theory  into  four  varieties,  viz.  : 

(1)  Disease  of  the  chorio-cnpillaris. 

(2)  Haemorrhages. 

(3)  Innocent  emboli  and  thrombi  or  endarteritis. 

(4)  Degenerations. 

And  they  are  distinguished  by  an  absence  of  all  those 
signs  of  recent  or  old  inflammation  which  belong  to  the 
inflammatory  type.  Thus  there  are  no  outlying  areas  of 
organised  exudate  and  very  little  fibrous  tissue  formation, 
the  affected  areas  show  much  less  active  pigment  prolifera- 
tion, and  when  this  is  present  it  is  of  a  much  finer  character. 
Frequently,  especiall}'  at  the  macula,  there  are  formed 
very  sharply  defined  and  circular  patches  of  disease, 
while  all  the  late  changes  take  place  in  a  space  which 
rarely  exceeds  the  limits  of  the  original  area  of  disturbance, 
tlioui>-h  often  becominu'  smaller. 


PLATE  XXIY. 

Illustrates  Mr.  Malcolm  L.  Hepburn's  paper  on  luflammatorv 
and  Vascular  Diseases  of  the  Choroid  fp.  361). 
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(1)  Disease  of  the  diorio-cajnUaria  leads  to  piginuiitaiT 
degeneration  of  the  retina.  The  clinical  jjicture  is  well 
known^  and  the  general  principles  relating  to  tlie  defects 
in  the  visual  field  have  been  illustrated  by  many  obser- 
vers (Hepl)urn,  Transact ioni<,  vol.  xxviii,  1908,  containing 
bibliography).  The  scotoniata  occurring  in  this  condition 
are  not  usually  wedge-shaped,  though  they  may  l)e  ;  Init 
I  think  it  can  be  shown  that  the  retina  degenerates  in 
segments  wliich  tend  to  exhibit  greater  or  less  suscepti- 
bility according  to  their  position,  and  that  a  more  or  less 
definite  order  is  displayed  in  the  progressive  loss  of  func- 
tion common  to  these  cases  ;  and,  moreover,  that  localised 
degeneration  of  the  retina  can  certainly  exist  without  any 
disposition  on  the  part  of  the  unaffected  portion  as  a  whole 
to  show  any  further  degenerative  clianges.  Pathologically, 
this  isolation  of  the  different  parts  of  the  chorio-capillaris 
has  been  demonsti-ated  by  Greeves  in  a  recent  paper  in 
the  Royal  London  Oi)}dhalmic  Hosjntal  Rejyorts,  vol.  xviii, 
where  he  shows  that  the  change  from  the  health}'  to 
diseased  set  of  vessels  can  be  quite  abrupt. 

This  condition  illustrates  particularly  well  the  inde- 
pendent arrangement  of  the  different  groups  of  the  poste- 
rior ciliary  vessels,  and  is  allied  to  Eeynaud's  disease,  of 
which  there  are  many  degrees  and  clinical  varieties,  but 
whei'e  the  pathology,  I  am  informed,  is  at  present  very 
imperfectly  understood. 

(2)  IJfemorrhages  Avill  be  greater  or  smaller  according 
to  the  size  of  the  vessel  or  vessels  from  \vhich  the  blood 
is  extravasated  ;  and  they  often  assume  a  circular  shape, 
especially  nt  the  macula.  Subhyaloid  hfemorrhages  also 
show  a  circular  formation,  but  the  subsequent  changes 
which  occur  in  each  of  these  extravasations  are  somewhat 
different.  Subretinal  haemorrhages  generally  clear  up 
into  white  fibrous  tissue  masses  many  times  smaller  than 
the  original  hemorrhage,  but  the  diminution  iu  size  takes 
place  concentrically^  and  owing  to  the  position  it  occupies 
a  permanent  defect  of  vision  results.  On  the  other  hand, 
suljhyaloid  luvuiorrhagc>s  tend  to   cU-ar    up    by   starting    at 
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one  ])!irt  of  the  circuiiil'cM-eiico  I'iitlior  than  concentrically, 
and  eventually  absoi"]ition  takes  place,  leaving  vei-y  little 
trace  of  blood  behind,  ;ind  tlie  function  of  the  retina  is 
still  presevved.  (Exani])les  of  this  are  seen  in  80,  89  (h), 
40.) 

(8)  EiiihoU  or  thromhi  of  an  innocent  natnre  niny  occur 
in  any  position,  but  perhaps  the  macida  is  most  commonly 
affected  ;  they  canse  changes  which  are  ]irobably  of  the 
nature  of  an  infarct,  and  are  shiir})ly  defined  with  no 
evidence  of  any  outlying  exudate.  'J'he  name  often  used 
of  coloboma  of  the  macula  would  best  fit  tliis  variety,  but 
in  order  to  avoid  confusion  ]  think  tliis  term  should  be 
reserved  for  congenital  defects.  (Examples  of  tliis  are 
seen  in  18,  39  (a).) 

(4)  Degeneratio'iis-  are  ])roduced  as  a  result  of  less 
serious  changes  in  the  blood-vessels  {e.  g.  endarteritis), 
which,  however,  bring  about  cei'tain  nutritional  defects  in 
tlie  parts  supplied  by  them  ;  and  the  membrane  of  Bruch 
seems  -  liable  to  be  most  commonly  attacked  (Coats, 
Royal  London  Ophthalmic  Hosjntal  Rei^orts,\o\.  xvi,  1905, 
etc.  and  Transactions,  1911).  They  ai-e  frequently  seen  in 
patients  of  advanced  years  in  whom  superficial  vascular 
changes  are  prone  to  occur,  though  we  are  aware  they  also 
are  not  unknown  in  younger  people.  Tay's  choroiditis 
and  similar  affections  belong  to  this  group. 

I  think  we  have  sufficient  evidence  to  point  to  a  disti'i- 
bution  of  the  choroidal  circulation  in  the  manner  I  have 
indicated  and  to  stimulate  further  research  ;  and  in  this 
connection  the  remarks  thrown  out  by  Mr.  Nettleship  in  the 
Royal  London  Ophthalmic  Hospital  Rej^orts,  vol.  xv,  1903, 
are  strikingly  appropriate,  while  those  of  Coats  are  no  less 
suggestive  in  the  Transactions,  vol.  xxvii. 

Before  closing  this  paper  I  must  anticipate  and  briefl}^ 
discuss  certain  objections  which  may  fairly  be  urged 
against  this  theory. 

The  commonly  accepted  view  put  forward  to  explain 
the  wedge-shaped  defects  in  the  visual  fields  is  that  the 
intianunatory  reaction  extends  through    the   mend)rane   of 
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Brncli  and  the  wliulc  tliickiiess  of  (lie  retina  to  tlie  nerve- 
fibre  layei-,  and  thus  by  destroying  the  nerve  elements  at 
this  spot  cuts  off  the  function  of  all  parts  lying  beyond  it, 
much  in  the  same  way  as  section  of  the  ulnar  nerve  at  the 
elbow  would  affect  those  parts  of  the  arm  and  fingers 
supplied  by  this  branch.  While  not  denying  the  exist- 
ence of  wedge-shaped  defects  in  the  visual  fields  in  affec- 
tions of  the  nerve-fibres,  I  think  the  balance  of  evidence 
is  against  such  a  theory  in  cases  of  inflammatory  disease 
of  the  choroid.  Pathologists  tell  me  that  it  would  be  a 
difficult  matter  to  determine  with  any  degree  of  certainty 
whether  the  nerve-fibres  lying  immediately  over  a  choroidal 
scar  were  destroyed  or  not,  even  though  they  become,  as 
a  rule,  lost  in  a  mass  of  cicatricial  tissue;  but  if  they  are, 
then  sectorial  defects  ought  to  be  more  common  in  super- 
ficial choroidal  deposits  than  in  the  deep  ;  this,  however, 
is  not  the  case.  Again,  if  a  break  in  the  continuity  of  the 
nerve-fibres  were  responsible,  the  nearer  the  optic  disc  the 
inflammation  occurs,  the  larger  and  more  extensive  should 
we  expect  the  scotoma  to  be,  judging  by  the  published 
accounts  of  the  anatomical  arrangement  of  the  nerve-fibre 
layer  of  the  retina.  On  the  contrary,  I  have  found  this 
not  to  be  the  fact,  the  sectors  showing  a  marked  similarity 
in  size,  no  matter  what  the  shape  and  position  of  the 
original  focus  may  be,  allowing  a  small  margin  for  errors 
of  observation  inseparable  from  methods  of  subjective 
testing. 

Exception  may  be  taken  to  my  definition  of  deep  and 
superficial  choroidal  inflammations,  and  it  may  be  argued, 
with  some  reason,  that  there  is  no  means  of  determining 
either  ophthalmoscopically  or  pathologically  that  the  dis- 
tinction I  draw  between  the  two  is  a  real  one. 

I  think  my  description  of  superficial  foci  will  not  be 
disputed,  but  some  doubt  may  be  expressed  as  to  their 
always  causing  localised  scotomata.  Again,  the  question 
of  what  I  have  called  the  deep  deposits  being  always  of 
choroidal  origin  may  be  open  to  discussion,  but  I  am 
pi'epared   to  produce  evidence  against  their  being  retinal. 


880    IN1''1,AMMA'1'()|;Y    and    VA.sri:i.Al;    IHSKASK.S    ok   TIIK    riKJl.-oll*. 

'.riiesc!  ubjcctioiis  receive  some  sii|))M>it  Irmii  tin-  r()lli)vviiij»; 
case  (Plate  XXV). 

Ili've  the  outer  inflaiiiiiiatory  deposit  iiiiglit  be  deep, 
but  the  inner  one  looks  like  an  example  of  a  supei-ficial 
focus.  Yet  the  latter  as  well  as  the  former  gives  rise  to 
a  sector-shaped  defect  in  the  held  of  vision.  At  the 
same  time,  the  acute  stage  of  a  new  deposit  seen  near  the 
disc  has  not  quite  passed  off,  and  fields  taken  in  this 
stage  are  undoubtedly  unreliable. 

By  far  the  strongest  criticism  against  this  theory  is  : 
"  Why  do  we  not  see  signs  of  pigmentary  degeneration 
over  the  functionless  but  normal-looking  retina  if  it  be 
true  that  the  blood  supply  of  this  region  is  interfered 
with  '1  "  Wagenmann's  and  Kriickniann's  experiments 
lead  us  to  expect  it  in  every  case,  whether  of  inflam- 
matory or  vascular  origin,  but  I  am  bound  to  confess  this 
is  the  exception  and  not  the  rule.  Any  defence!  can 
offer  at  pi'esent  is  rather  unsatisfactory  ;  but  one  expla- 
nation is  that  the  greater  })art  of  the  affected  retina  is 
probably  out  of  sight. 

With  regard  to  the  tDtiology  of  choroiditis  and  its  i-ela- 
tion  to  various  organisms  and  toxins  situated  in  remote 
parts  of  the  body,  it  needs  very  little  from  me  to  insist 
on  the  importance  of  a  most  careful  bacteriological  investi- 
gation, since  this  lias  already  been  recognised  for  some 
time  by  many  ophthalmologists.  (See  12,  16,  17,  19,  23, 
20,  32,  etc.) 

1  only  wish  to  emphasise  the  fact  that  diagnosis, 
prognosis,  and  possibly  treatment  also,  depend  upon  a 
clear  and  concise  understanding,  especially  in  affections 
of  the  macula,  of  the  clinical  data  I  have  brought  before 
you  this  evening. 

Summary. 

(1)  The  clinical  features  shown  in  cases  of  inflammatory 
and  vascular  disease  of  the  choroid  furnish  supplementary 
evidence    in  favour  of   the  view,  expressed  in   the    Royal 
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Illustrates  Mr.  Malcolm  L.  Hepburn's  paper  ou  Inflammatorv 
and  Vascular  Diseases  of  the  Choroid  (p.  361). 
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Iji-)i<l':it  ( )j)lilli(il iiii'c  Jf(»j)ifa/  R< pdrtsj  vol.  xviii,  I'Mrt  !,  )9J0, 
that  the  choroidal  circiilati<jii  is  of  tlie  nature  ot  a  terminal 
vascular  system  and  is  divided  into  three  main  grouj>s, 
viz  ,  the  macula,  mid-periphery,  and  extreme  ))eriphery. 

(2)  Starting  from  this  anatomical  standpoint,  inflam- 
matory diseases  of  the  choroid  can  be  divided  into  five 
varieties. 

(a)    Disseminated  choroiditis. 

{h)    Diffuse  choroiditis. 

(c)    Deep  localised  choroiditis. 

(cZ)    Superficial  localised  choroiditis. 

(e)    Macula  choroiditis. 

(3)  The  chief  differences  between  the  deep  and  suj)er- 
ticial  localised  choroiditis  are  that  in  tlie  latter  the  inflam- 
matory patch  has  a  well-defined  pigmented  edge,  much 
pigment  proliferation  over  the  surface,  most  of  which  is 
retinal,  the  deep  vessels  aie  seen  unharmed  crossing  the 
floor  of  the  atrophic  area,  the  scotomnta  in  tlie  field 
of  vision  accurately  correspond  to  the  shape,  size  and 
])osition  of  the  individual  foci;  whereas  in  the  former 
there  is  little  pigment  proliferation  on  the  surface  though 
the  border  is  fairly  well  defined  ;  there  is  often  a  good 
deal  of  fibrous  tissue  change,  and  deep  vessels  are  never 
seen  crossing  the  floor  of  the  patch,  while  the  scotoma  in 
the  visual  field  takes  the  form  of  a  wedge-shaped  defect 
extending  outwards  into  the  extreme  periphery,  though 
actually  over  the  affected  area  the  retina  retains  its  func- 
tion or  the  visual  acuity  is  only  relatively  lowered.  More- 
over, the  superficial  variety  is  often  only  discovered  by 
accident,  and  clears  np  in  a  few  weeks  after  the  acnte 
stage  has  begun  to  pass  off,  but  the  deep  takes  many 
months  or  even  years  to  quiet  down,  and  there  is  generally 
a  history  of  sudden  onset. 

(4)  There  is  a  good  deal  of  evidence  to  show  that 
diseases  of  the  choroid  are  very  localised  in  the  macula 
region,  and  usually  assume  a  definitely  circular  shape, 
most  marked  in  the  initial  stages  ;  subsequently,  if  the 
iiiflammatorv  reaction  is  excessive  there  is  some   overflow 
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of  exudation  into  tlio  siiiToniiding  parts  constitiitint^  tlio 
condition  known  as  retinitis  circinata ;  this  undergoes 
fibrous  degeneration  or  becomes  partially,  perhaps  even 
completely,  absorbed,  so  that  in  some  cases  a  complete 
ring,  and  in  others  a  partial  one  is  seen  encircling  the 
central  macula  disturbance. 

(5)  The  commonly  accepted  view  to  explain  the  sector- 
like defects  in  the  visual  field  is  the  destruction  of  the 
nerve-fibres  at  the  point  where  the  inflammatory  focus 
occurs,  and  thus  the  cutting  off  of  the  per])horal  nerve 
supply  of  the  retina.  If  this  were  so  we  should  expect 
the  size  of  the  wedged-shaped  defect  to  vary,  being 
greater  the  nearer  the  disc  the  infianiuiation  occurs,  and 
also  similarly  shaped  scotomata  ought  to  occur  in  the 
superficial  variety ;    this,  however,  is  not  the  case. 

Pigmentary  degeneration  might  be  expected  to  a])pear 
in  the  extreme  periphery  if  the  blood  current  be 
obstructed  in  the  vessel  supplying  that  region  ;  this  has 
not  been  seen  in  any  case,  but  the  retina  appears  normal 
over  the  part  which  has  lost  its  function.  On  the  other 
hand  it  is  possible  that  the  part  of  the  fundus  supplied 
by  the  extreme  peripheral  bi-anches  of  the  choroidal  cir- 
culation is  not  visible  with  the  ophthalmoscope. 

(6)  Vascular  diseases  of  the  choroid  may  be  divided 
into  four  varieties  : 

(a)  Disease  of  the  chorio-capillaris,  leading  to  ]n-imary 
pigmentary  degeneration  of  the  retina,  beginning  first  in 
the  mid-peripheral  set  of  vessels,  later  attacking  the 
extreme  periphery,  and  finally  the  macula. 

{}))    Haemorrhages. 

(r)  Innocent  emboli  and  thrombi,  examples  of  such  often 
giving  the  appearance  of  so-called  coloboma  of  the  macula. 

{d)  Degenerations,  such  as  Tay's  choi'oiditis,  due  to 
slighter  and  more  superficial  changes  in  the  vessel  walls. 
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71.   Flame-shn'ped  marginal  ppithelial  herntitis. 
By  W.  T.  Holmes   Si'icer. 

Louise  0 — ,  aet.  26  years,  cook. 

July  28tli,  1911. — The  eyes  have  been  inflamed  on  and 
off  for  about  four  years ;  they  were  worst  in  in\y,  1908. 
She  then  went  home  for  about  a  week  and  got  quite  well, 
but  the  e^'es  began  to  give  trouble  again  two  days  after  her 
return  to  work.  She  is  a  cook,  and  has  to  cook  for  three 
employers  and  four  servants.  The  cooking  is  all  done  by 
gas.  As  soon  as  she  goes  to  the  fire  her  eyes  begin  to 
sting.  She  had  an  operation  for  deviated  septum  last 
June ;  the  nose  has  been  sore  and  discharging  ever  since. 

She  was  originally  under  the  care  of  Miss  Thornett, 
who  at  one  time  scraped  the  left  cornea,  with  some  benefit, 
she  thinks. 

The  lids  are  slightly  red  with  angular  conjunctivitis, 
there  is  no  circumcorneal  redness,  but  there  is  a  thin  ropy 
discharge  from  the  conjunctiva. 

There  is  slight  punctate  staining  of  the  cornea  with 
fluorescein  at  the  lower  part  only.  On  magnification  there 
are  a  number  of  superficial  grey  slightly  raised  pointed 
fingers  or  flames,  starting  with  their  base  at  the  limbus 
and  reaching  rather  more  than  a  third  of  the  way  across 
the  cornea  ;  some  of  these  are  split  at  their  bases  or  in 
their  whole  length  ;  they  are  broader  in  the  right  than 
in  the  left  eye,  and  less  clearly  defined  in  the  latter 
owing  to  the  scraping.  There  is  no  staining  of  the  flames 
as  a  whole. 
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Oil  Aiiuust  2;inl  tlicre  were  several  small  epithelial 
Hlameiits  starting  iroiii  the  affected  area,  'inhere  has  never 
been  iritis. 

She  got  some  beiielit  From  zinc  sulphate  drops,  and 
some  from  dionine,  but  the  condition  of  the  eye  in  the 
main  has  not  changed.  The  only  thing  that  relieves  her 
is  rest  from  her  work. 

She  is  apparently  a  healthy  woman,  but  the  Wasser- 
mann  test  lias  been  applied  twice  with  positive  result. 
Whether  this  has  any  relation  to  the  disease  is  doubtful. 

Her  blood  examination  shows  hcOnioglobin  100  per  cent, 
and  red  cells  about  5,400,000. 

Fig.  70. 


■^/(ki'^S 


The  only  other  case  in  which  I  have  observed  this 
condition  was  in  a  man,  Wm.  C— ,  a3t.  24  years,  who  had 
had  sore  eyes  for  nine  or  ten  years. 

He  had  chronic  ciliary  blepharitis. 

He  had  an  exactly  similar  series  of  Hames  at  the  upper 
limbus  of  each  cornea  extending  about  one  fourth  of  the 
way  over  the  cornea.  The  edges  of  his  lids  were  red 
and  partly  bald,  there  was  a  good  deal  of  discharge,  but 
little  or  no  circumcorneal  redness. 

Possibly  this  condition  is  a  fairly  common  one,  and  a 
careful  examination  of  a  number  of  cases  of  chronic  con- 
junctivitis might  show  that  it  occurred  frequently. 

{Card  specimen.      Jane  ISth,  1912.) 

Mr.  Si'iCEi;  said  he  believed  the  Hame-shaped  elevations 
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were  due  to  exposure  lo  the  lieut  ot  the  lire,  beciiu.se  wlu;ii 
she  had  a  holiday  and  went  home  tliere  was  no  distil i'l>- 
ance  of  the  kind,  l)ut  when  slic  iL'tunied  to  work  the 
condition  recurred.  He  had  never  seen  any  material 
change  in  the  flames.  When  she  first  came  for  advice 
she  had  slight  angular  conjunctivitis,  and  the  conjunctiva 
liad  always  seemed  slightly  red.  'J'he  flames  were  snper- 
flcial,  and  in  staining  they  did  so  not  as  a  whole  but  in  a 
punctate  way.  Perhaps  they  were  somewhat  closer 
together  now  than  when  the  drawing  was  made  two  years 
ago.  The  left  eye  had  been  scraped,  and  the  eye  was 
somewhat  better  in  consequence.  Once  or  twice  she  had 
had  a  filament  hanging  from  the  cornea.  There  had 
never  been  deep  irritation  in  the  eye.  The  Wassermann 
test  was  positive  both  times  it  was  used,  but  he  did  not 
think  syphilis  was  responsible  for  the  condition.  He  had 
only  seen  one  othei"  case  similar,  and  that  was  in  a  man, 
set.  24  years,  who  had  had  chronic  ciliary  blepharitis;  the 
flames  were  confined  to  the  upper  part  of  the  cornea  in 
that  case.  Perhaps  the  condition  was  more  common  than 
was  thought.  The  treatment  which  had  done  most  good 
was  the  use  of  zinc  drops  alternating  with  dionin.  He 
would  be  glad  to  hear  suggestions  as  to  treatment. 

Mr.  Nettlesbip  said  he  did  not  remember  anything 
similar  in  the  human  subject,  but  he  believed  there  were 
some  dogs  known  as  "  fire-gazers,'^  which  looked  steadily 
into  a  fire  at  close  range,  and  were  liable  to  get  the  cornea 
encroached  upon  by  black  pigment.  In  one  such  case 
which  he  saw  the  cornea  was  covered  with  what  appeared 
to  be  a  melanotic  deposit.  It  was  only  on  the  surface  of 
the  cornea,  and  there  was  no  central  thickening ;  nothing 
appearing  like  a  tumour. 

Mr.  Mould  said  he  had  investigated  treatment  by 
dionin,  and  had  collected  records  of  150  corneal  conditions, 
which  improved  very  much  if  kept  under  treatment  long 
enough. 
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72.    Uiviiianijioina  <>J  tin'  coitjuuctiva. 
By  P.  H.  Adams. 

Mrs.  B — ,  iMt.  36  years,  came  to  see  me  on  FdMuaiy 
26tli,  1902,  on  account  of  a  red  spot  on  lier  eye. 

History. — Four  years  ago  her  sister  had  noticed  a  red 
spot  on  her  right  eye  just  above  the  c<jrnea  ;  it  was  then 
about  the  size  of  a  pin's  Ixead,  and  was  surrounded  hy 
liaemorrhage.  Since  then  it  liad  been  gradually  getting 
larger.  The  surrounding  blood  varied  very  much  from 
time  to  time,  and  always  seemed  more  after  being  much 
out  of  doors.  As  a  rule  she  had  no  discomfort,  but  occa- 
sionally she  had  had  a  sharp  pain  iu  it,  especially  when  in 
briofht  liofht. 

She  is  a  strong  healthy  woman,  married,  with  three 
children,  a^t.  10,  8,  and  5  years  respectively  ;  all  healthy. 
She  has  no  other  n^evi  about  her.  Family  histoi-y  is 
good. 

Present  condition. — The  patch  is  about  ^  in.  in  diameter, 
nearly  circular  in  shape.  The  details  are  rather  obscured 
by  haemorrhage,  but  it  appears  red  in  the  centre,  with  a 
bluish  edge  to  it.  Immediately  surrounding  it  is  a  white 
ring,  I'ound  which  is  a  subconjunctival  hgemorrhage  extend- 
ing half-way  round  the  cornea.  There  are  some  large 
episcleral  vessels  running  to  it  from  above. 

Except  for  smudgy  peripheral  lens  changes  the  eye  was 
otherwise  normal. 

V.  :  R.  f  +  0-5  sph.  =  f  ;   L.  f  +  0-5  sph.  =  f . 

April  r2th,  1912. — The  surrounding  htemorrhage  has 
almost  gone,  and  the  details  of  the  patch  are  much  clearer 
defined.  There  is  now  the  appearance  of  fine  red  vessels 
in  the  centre,  with  purplish  veins  round  the  margin. 

June  10th,  1912. — ^The  margins  of  the  patch  are  now 
still  more  defined,  and  the  subconjunctival  luvmorrhage 
has  diminished  further.  If  anything  the  affected  area  is 
more  prominent,  but  it  has  not  obviously  increased  in 
circumference. 
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It  is  iin])ossiblo  to  cinjity  tlio  l)l()od-vcs.sel,s  by  pressure!  ; 
cocaine  and  adrenalin  liave  no  effect  on  it.  'J'lie  conjunc- 
tiva over  and  round  it  seems  slightly  o'deniatous,  and  pits 
on  pressure  with  a  proLe.      Ji  is  sensitive  to  ])i-essure. 

[Jiuie  ISIh,  1912.) 

Mr.  Parsons  said  the  condition  w;is  like  tliat  in  his  own 
cascj  which  was  sliown  before  the  Society  by  Mr.  G reeves, 
and  lie  thought  the  j^i'owth  ought  to  be  removed  and 
examined  inicroscopicMlly. 

INlr.  Adaws  replied  that  the  condition  ]iad  been  ncjticed 
for  four  years,  and  it  liad  gi-adually  increased  in  that 
time.  ]3ut  he  had  only  seen  it  for  five  months.  When 
first  noticed  it  was  the  size  of  a  ])in's  1  ead,  but  now  it  was 
^  in.  in  diameter.  The  reason  the  ]);itient  souglit  advice 
was  th:it  slie  had  periodical  attacks  of  subconjunctival 
]ia?morrhage,  and  at  such  times  there  was  a  In'g  haemor- 
rhage snrrounding  it.  She  had  nat  had  such  a  luumor- 
rhage  since  February.  Adrenalin  and  cocnine  made  no 
difference  to  it,  and  it  w'as  very  sensitive  to  pressure.  It 
could  not  be  moved  with  the  probe,  and  it  seemed  to  be 
partially  fixed.  No  ti-eatment  had  been  applied  except 
boracic  lotion.  He  felt  incb'ned  to  remove  it.  A  fort- 
night Inter  tlie  growth  was  removed  and  proved  to  be 
very  closely  adherent  to  the  sclerotic.  It  was  possible, 
however,  to  dissect  it  oif  from  this.  Sections  were  cut 
and  submitted  to  Dr.  Gibson,  University  Demonstrator  in 
Tathology,  who  gave  the  following  report:  Examination 
of  microscopic  sections  made  from  the  portion  of  tissue 
removed  shows  it  to  consist  of  firm  fibrous  tissue  covered 
by  stratified  epithelium.  In  the  fibrous  tissue  are  vessels 
of  two  varieties  :  (i)  large  blood  spaces  lined  by  a  single 
layer  of  pavement  epithelium  abutting  directly  upon  the 
fibrous  stroma  ;  (ii)  smaller  blood  channels  having  the 
character  of  capillary  vessels.  'J'he  nuclei  of  these  vessels 
stain  deeply  and  suggest  by  their  number  that  they  have 
been  recently  foi-med.  ]\Ioreover,  in  several  places  cellular 
strands  jut  out  from  their  w-alls  with  nuclei   lying  parallel 
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to  OIK'  ;iii<i|  licr  siicli  ;is  is  scfii  in  tlic  new  l"oi-iii;itioii  of 
capilhu-ics  in  granulation-tissue.  The  structure  indicates 
tliiit  tlie  tissue  is  a  fibrous  ano-ionia.  Nowhere  in  the 
sections  is  there  any  sus])icion  of  lualiirnaiicv. 


73.    (Jji  a  iirir    intdJiod  of  (ijicnUi)i(/  in  ca^i-s  nf  ijlanaima. 
By  (i.   Bkook.-ba'nk   Jamks. 

I  should  like  to  preface  my  remarks  by  referring  to 
a  note  in  the  Society's  Trinisacltons  foi-  October,  1909, 
wherein  I  described  a  method  of  o])erating  u})on  all  cases 
of  glaucoma  by  cutting  through  the  scleia  from  without 
after  having  turned  down  a  prelimiuary  conjunctival  flap 
to  cover  over  ihe  linear  wound.  Since  then  I  have  .^ome- 
uhat  elaborated  the  o])eration  by  turning  out  a  piece  of 
sclera  by  tlie  following  method  : 

The  conjunctiva  having  been  ana'sthetised  b}'  cocaine, 
and  a  few  drops  of  adrenalin  solution  instilled,  a  large 
conjunctival  flap  is  turned  downwards  to  the  corneal 
margin.  All  further  bleeding  is  stopped  by  adrenalin. 
An  incision  is  now  made  at  the  limbus,  and  concentric 
with  the  corneal  margin,  b}'  cutting  with  the  edge  of  the 
Graefe  knife  near  its  tip,  so  that  the  li])s  of  the  wound 
are  ])erpendicular.  The  incision  is  proceeded  with  until  a 
fair  depth  of  the  wound  lias  been  attained.  A  small 
puncture  is  then  made  and  the  acpieous  allowed  to  esca])e 
very  slowly.  A  blunt-pointed  Stilling's  knife  is  now 
inserted  into  this  opening,  and  the  wound  enlarged  througli 
its  entire  extent.  A  moderately  lai'ge  iridectomy  is  then 
performed.  I  then  proceed  to  turn  out  a  piece  of  sclera, 
endeavouring  to  have  some  of  the  bning  membrane  of  the 
anterior  chamber  attached  to  its  under  surface.  'I'liis 
scleral  flap  is  turned  backwards  on  the  surface  of  the 
adjoining  sclera  and  held  in  position  by  the  conjunctival 
flnp,  whieli  is  sti(>k(Hl  back  ovtr  it. 
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Tlu-  sjit'ciiil  [xiiiits  1  wish  t(;  rcrer  lo  in  llii.s  ()|)ci-;ilioti 
arc  llit'se  : 

(1)  'riio  fact  tliat  the  edges  oF  tlic  incision  in  the  sclera 
are  ])er|)eiKliciihtr  and  not  slanting  as  made  ijy  tlie(JraeFe 
knife  or  keratoine. 

(2)  It  will  be  noticed  that  the  iris  falls  l)a(dc\vai-d  much 
more  readily  tlian  in  any  (n-dinary  iridectomy,  and  does 
not  i'e(|aire  an  instrument  to  be  introduced  into  tlie  eye- 
ball to  replace  it. 

(8)    The  scleral  flap  can  be  cut  by  one  of  two  methods  : 

(i)    In  some  of  my  cases  this  was  done  by  means  of  a 

punch   modified   foi-   the  purpose,  a  piece  of  sclera  being 

everted  from  the  upper  tip  of  the  wound  as  in  Fig.  71. 

(ii)    A   strip  may  be   turned   outwards  by  means  of  the 


(1  j  Conjnnctival  flap.     (2)  Scleral  flap,  turned  back  at  upper  lip 
of  wound. 

scissors  or  knife  from  one  or  both  angles  of  the  wound,  as 
shown  in  the  diagram  (Fig.  72).  If  this  plan  is  adopted  it 
is  better  to  outline  the  required  strip  of  sclera  by  cutting 
almost  through  its  entire  thickness  prior  to  opening  the 
anterior  chamber,  as  the  relaxed  state  of  the  globe  then 
renders  it  more  difficult  to  perform. 

I  will  now  proceed  to  give  a  few  details  of  the  cases  in 
which  I  have  operated  by  this  method.  Since  April,  1909, 
I  have  operated  upon  thirty-thi-ee  cases  of  chronic  primary 
glaucoma.  Of  this  number  twenty-seven  cases  are  suc- 
cesses at  a  first  attempt  as  regai'ds  the  desired  filtering 
cicatrix  and  the  reduction  of  tension.  These  wei-e  not  in 
any  way  picked  cases,  but  were  operated  upon  as  they 
])resented  themselves  at  the  hospital.  Of  those  which  have 
not  leaked  after  a  first  operation  I  have  proceeded  shortly 
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iiltei'  to  liiiii  a  lla|)  down,  eiLlici-  in  the  site  «jF  the  orig'inal 
incision  oi-  to  une  side  oF  it,  ;ind  in  tliese  cases  I  have 
generally  succeeded  in  oljtaining  the  desired  result.  In 
all  cases  where  a  filtering  wound  has  been  obtained  there 
has  been  no  decline  in  vision,  but  rather  imjjrovenient  as 
regards  both  central  vision  and  field,  though  in  two  or 
three  very  advanced  cases  the  lens  shows  the  centi-al 
cloudiness  so  characteristic  of  the  disease,  which  existed 
prior  to  operation. 

Besides  the  operations  mentioned  I  have  opei-ated  u])on 


(1)  Conjunctival  flap.  (2)  Incision  at  limbus.  (3)  Incision  tan- 
gential to  corneal  margin.  (4)  Small  triangular  scleral  flap 
comprised  between  2  and  3.  It  measures  about  3  mm.  in  length 
and  1^  mm.  in  width  at  its  base. 


six  eyes  attacked  by  acute  glaucoma — four  in  women  and 
two  in  men.  In  two  female  eyes  the  glaucoma  was  of  the 
very  acute  primary  type  and  appeared  to  have  started  quite 
suddenly.  In  both  cases  vision  was  restored  to  the  normal. 
No  attempt  was  made  in  tliese  two  cases  to  obtain  a 
filtering  wound.  Of  the  four  other  cases  one  was  a  case 
of  acute  consecutive  glaucoma  in  which,  four  and  a  half 
years  previously,  an  ordinary  iridectomy  had  been  per- 
formed, with  the  result  of  restoring  vision  to  ^  nearly,  but 
with  a  damaged  field.  Tension  was  not  pernumently 
reduced,  and  vision  began  to  decline  despite  miotics,  until 
a   flap    of  sclera    was    turricd   out    at    one    margin    of   the 
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I'oi'iiuM-  woiiiid.  'I'liis  ;i|)|)f;ii'.s  (o  have  an'e.stecl  tliu  discjisc, 
the  liltering  cicuti'ix  being  a  perfect  one.  Aiiothei"  ca.se^ 
witli  a  siniihxr  history  but  shorter  duration,  was  dealt  with, 
with  an  equally  satisfactory  result. 

One  case  of  lu\!morrhagic  glaucoma  was  operated  upon. 
One  eye  in  this  patient  was  totally  blind,  and  it  was  more 
a  question  of  enucleation  than  irido-sclerotomy.  The  other 
eye  had  a  small  part  of  tlie  field  remaining.  In  the  best 
eye  an  operation  similar  to  the  one  described  above  was 
performed  with  success.      The  blind  eye  was  then  o])orated 


(1)  Conjunctival  flap.  (2)  Incision  at  linibus.  (3)  Horizontal 
incision  running  into  2.  (4)  Strip  of  sclera  turned  back.  It  is 
held  in  position  by  the  conjunctival  flap  when  this  is  reiilaced. 


upon  by  the  ordinary  Graefe  section  to  compare  the  relative 
safety  of  the  two  methods.  The  eye  was  promptly  lost  by 
retro-choroidal  haemorrhage. 

The  two  cases  shown  this  evening  were  chosen,  not  for 
the  appearance  of  the  cicatrices,  as  those  are  similar  to 
many  others,  but — 

(1)  The  woman  was  one  of  the  earliest  cases  operated 
upon.  The  central  vision  and  field  have  been  completely 
preserved  and  the  astigmatism  remains  precisely  as  it  was 
prior  to  operation. 

(2)  The  old  man^s  case  illustrates  the  difference  in  value 
in  chronic  glaucoma  between  an  ordinary  iridectomy  and 
one  in  which  a  filterino-  wound  has  been  established.    The 
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vision  has  been  lost  in  tlie  first  eye,  and  completely  preserved 
in  the  second  eye. 

In  conclusion,  I  am  pleased  to  say  that  my  experiences 
of  this  method  of  operating  have  been  very  favourable, 
and  I  intend  in  future  to  operate  more  freely  and  at  an 
earlier  period  than  formerly  in  cases  of  chronic  glaucoma. 

{July  Uth,  1912.) 

Mr.  Stroud  Hosford  said  that  in  chronic  glaucoma 
some  form  of  iridectomy  was  necessary  as  well  as  a  scleral 
filtration  cicatrix,  and  therefore  he  had  performed  iridec- 
tomy in  all  of  the  cases  in  which  he  had  operated  by  the 
external  method  described  by  Mr.  Brooksbank  James. 
In  all  he  had  done  thirty-eight  cases  by  this  method, 
twenty-six  of  which  leaked  permanently  after  the  first 
operation  ;  ten  needed  it  to  be  done  a  second  time.  Mr. 
Hosford  thought  it  very  essential  in  this  operation  that 
after  cutting  the  conjunctival  flap  the  incision  into 
the  anterior  chamber  should  be  very  close  to  the  cornea, 
and  that  upon  opening  it,  and  after  the  aqueous  had  slowly 
evacuated  itself,  the  section  of  the  wound  should  be  com- 
pleted by  inserting  a  blunt-pointed  Stil]ing^s  knife  to 
enlarge  the  incision.  The  cutting  of  the  small  triangular 
flaps  Avas  best  done  with  strong  but  small  thin  scissors, 
and  the  flaps  turned  well  out  upon  the  adjoining  sclera 
and  kept  in  place  by  the  conjunctival  flap.  Incidentally 
Mr.  Hosford  stated  that  he  was  of  the  opinion  that  cases 
of  glaucoma  in  which  a  smoky  nuclear  cataract  had 
started  were  not  satisfactory  ones  for  recovery  of  much 
vision  by  any  operation,  although  the  above  operation  not 
only  permanently  I'educed  the  tension  but  also  somewhat 
restoi'ed  the  vision  even  in  these  late  and  neglected  cases. 

Mr.  Hosford  further  stated  that  the  operation  was  much 
simpler  to  perform  than  the  description  would  lead  one  to 
expect,  and  it  was  easy  to  do  it  quite  painlessly  under 
cocaine  and  adrenalin  in  ten  to  fifteen  minutes. 
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74.  Canes  in  rvhich  an  intradural  tumour  of  the  o])tir  nerve 
'was  removed  icitli  retention  of  the  cyetjall  fire  and  a 
half  years  ago. 

By  E.  Trkacher  Collins. 

Ethel  A — ,  set.  7  years,  caaie  under  my  care  at  the 
Royal  London  Oplithalmic  Hospital  first  on  November  22nd, 
1906.  Her  mother  had  noticed  that  she  had  a  squint  for 
three  years.  Undue  prominence  of  the  right  eye  had  been 
noticed  nine  months.  There  was  no  history  of  headache 
or  vomiting. 

On  examination  the  right  eye  was  found  to  be  displaced 
forwards,  inwards  and  downwards  ;  the  movement  upwards 
and  outwards  was  defective.  No  tumour  could  be  felt  in 
the  orbit,  but  there  was  a  sense  of  resistance  on  pressure 
of  the  globe  backwards.  Tlie  pupil  was  normal.  The 
optic  disc  was  pale,  the  retinal  vessels  of  normal  size  ; 
there  were  opaque  nerve-fibres.  The  field  of  vision  for 
white  was  contracted  on  nasal  and  temporal  side,  more  so 
in  its  upper  than  its  lower  part.  Y  =  -^f^J.  V.  of  L.  eye 
=  ^,  Retinoscopy  showed  3  D.  of  hypermetropia  higher 
in  the  R.  than  in  the  L.  eye. 

On  November  29th,  1906,  I  made  a  vertical  incision 
immediately  in  front  of  the  outer  margin  of  the  right 
orbit;  passed  my  finger  into  the  orbit  behind  the  eyeball 
and  felt  a  tumour  of  the  optic  nerve.  I  divided  the 
nerve  close  behind  the  globe  and  as  near  as  possible  to 
the  optic  foramen,  then  removed  the  tumour  and  closed  the 
wound  with  sutures. 

The  House-surgeon,  Mr.  A.  C.  Hudson's,  notes  on  the 
days  following  the  operation  are  as  follows  : 

November  30th. — Slight  proptosis ;  some  power  of 
elevating  upper  lid  and  of  outward  movement  of  globe  ; 
no  other  movement.      T.n. 

Deconber  1st. — Opaque  white  reflex  from  central  region 
of  fundus,  opacity  being  most  pronounced  in  macular 
region.        Dull    pinkish    peripheral    reflex.      Light    streak 
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fiom  urtories  aholished  except  at   i).\).      Red  reflex    from 
arteries  darkei-  than  normal.      No  liajmorrliages. 

December  3rd. — A|)pearances  as  above,  except  that  the 
blood  column  in  arteries  and  veins  is  in  many  places 
broken,  and  reflex  from  arteries  is  crimson  as  from  veins. 
December  5th. — In  an  area  around  the  macula  of  trans- 
verse oval  outline  the  white  reflex  is  more  intensely  white 
than  elsewhere,  and  within  this  area  reflex  varies  from 
olive  green  to  golden  bronze.  There  are  also  some  highly 
refracting  linear  streaks,  apparently  on  the  surface  of  the 
retina.  Pattern  of  choroidal  vessels  dimly  seen  at  lower 
periphery. 

December  0th. — Two  small  lui?mori'hages  in  temporal 
region  of  fundus. 

December  10th. — Retinal  exudate  has  cleared  up  around 
CD.,  leaving  pinkish-red  reflex  with  absence  of  normal 
retinal  sheen  and  some  disturbance  of  retinal  pigment. 
Opaque  nerve-fibres  cannot  be  made  out.  In  region  of 
macula  there  is  still  much  white  exudate,  to  some  extent 
superficial  to  the  retinal  blood-vessels,  and  presenting  a 
ver}-  definite  limitation  on  the  nasal  side.  rairly  exten- 
sive finely  granular  haemorrhages  in  course  of  inferior 
temporal  blood-vessels.  Small  superficial  area  of  grey 
infiltration  in  the  cornea. 

December  loth. — Tarsorrhajdiy. 

December  20th. — T.  slightly  minus. 

December  31st. — Ulcer  healing.  Movement  inwards 
has  been  gradually  returning  and  is  now  almost  full. 

January  6th,  1907. — Discharged  from  the  hospital  with 
lid  margins  still  united. 

The  ulcer  healed,  but  the  cornea  still  i-emained  anaes- 
thetic, and  the  margins  of  the  lids  were  not  finally  severed 
until  September  16th,  19l'7. 

On  March  23rd,  1911,  the  condition  noted  was  as  follows, 
and  since  that  time  there  has  been  no  material  alteration. 

Right  sliglit  outward  deviation  of  globe,  but  no 
exophthalmos  or  enophthalmos  ;  all  movements  full  except 
inwards,  wIml-Ii  falls  about    1mm.  short  ol  caruncle. 
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Small  superficial  corneal  nebula.  Corneal  sensation 
everywhere  lowered.  Pupil  small  and  inactive,  but  dilates 
with  atropine.  Some  radial  posterior  polar  lens  opacity  ; 
media  otherwise  clear.  Fundus  condition  as  sIkjwii  in 
coloured  drawing  : 

A  large  white  area  looking  like  dense  connective  tissue 
occupies  the  whole  of  the  central  region  of  the  fundus. 
Around  its  margins,  and  for  some  distance  beyond,  are 
densely  black  branching  patches.  The  optic  disc  is 
situated  at  the  upper  and  outer  corner  of  the  white  area ; 
its  margins  cannot  definitely  be  differentiated,  but  its 
presence  is  recognised  by  the  retinal  vessels  which,  as 
branching  white  lines,  are  seen  to  radiate  from  it.  Some 
of  these  show  a  thin  central  red  streak,  A  red  reflex  is 
obtained  from  the  periphery  of  the  fundus  in  its  entire 
circumference,  but  thinning  of  the  choroid  and  disturb- 
ance of  retinal  pigment  is  present  everywhere  except  to 
the  outer  side. 

Left  V.  c  correction   =  ^  most  letters. 

On  pathological  examination  the  tumour  was  found  to 
be  pear-shaped,  2'5  cm.  long,  1"5  cm.  broad,  loosely 
covered  by  dural  sheath.  Narrow  end  is  in  front,  and 
here  the  optic  nerve  appears  in  section  fairly  intact,  but 
when  traced  as  far  foi-wards  as  middle  of  tumour  becomes 
indistinguishable  from  its  surroundings.  'J'lie  cut  end, 
which  was  nearest  the  optic  foramen,  appears  enlarged  as 
though  involved  in  growth.  Microscopically  the  essential 
tumour  tissue  is  seen  to  consist  of  a  richh'  nucleated 
fibrillated  tissue.  The  pial  sheath  over  the  tumour  is 
completely  disorganised  by  the  presence  of  masses  of 
cellular  tissue  between  its  fibres.  The  connective  tissue 
septa  of  the  nerve  are  similarly  broken  up  by  cellular 
tissue.  'J'he  tissue  of  the  nerve  in  the  neighbourhood 
of  the  growth  shows  some  proliferation  of  the  neuroglia 
and  passes  by  indistinguishable  gradations  into  the 
tumour  tissue. 

Rernarl-s. — The  ]>oints  of  interest  about  this  case  are  as 
follows  : 


PLATE    XXVI. 

Illustrates  Mr.  E.  Treacher  Collius's  Cases  iii  which  an  lulra- 
(lural  Tumour  of  the  Optic  Nerve  was  Eemoved  with 
Reteutiou  of  the  Eyeball  five  and  a  half  years  ago  (p.  396). 
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(a)  It  shows  that  a  tumour  of  the  optic  nerve  may  be 
removed  with  the  retention  of  an  eyeball  which  presents  a 
much  better  appearance  than  an  artificial  eye. 

(h)  That  tumours  of  the  optic  nerve  are  not  neces- 
sarily malignant,  because  in  this  case  the  end  of  the  nerve 
towards  the  optic  foramen  was  certainly  involved,  and  as 
yet  there  has  been  no  symptom  of  recurrence. 

(c)  That  a  tumour  of  the  optic  nerve  can  be  removed 
without  cutting  through  the  outer  bony  wall  of  the 
orbit. 

{d)  The  changes  produced  in  the  fundus  when  the 
central  retinal  artery  and  vein  and  most  of  the  short 
ciliary  arteries  are  cut  across. 

(e)  The  effect  on  the  pupil  after  complete  severance  of 
it  from  all  extra-ocular  nervous  influences.  It  had 
become  contracted,  of  course  inactive  to  light  and 
accommodation,  but  was  still  capable  of  dilatation  with 
atropine.  {Card  specimen.      July  11th,  1912.) 

Mr.  Treacher  Collfns  said  the  case  showed  the  value 
of  retaining  the  eyeball.  While  not  aesthetic  in  appearance 
there  was  good  movement,  and  evidently  it  was  altogether 
better  than  an  artificial  eye.  It  also  showed  that  such 
tumours  Avere  not  very  malignant  in  character,  because 
the  end  of  the  nerve  towards  the  optic  foramen  was  cer- 
tainly involved  in  the  tumour,  and  although  he  did  not  get 
it  all  away  there  had  been  no  recurrence.  The  operation 
also  was  interesting,  as  he  was  able  to  remove  the  tumour 
without  cntting  through  the  bone.  He  was  able  to  divide 
the  nerve  close  to  the  optic  foramen  and  also  just  behind 
the  globe.  The  changes  which  followed  the  operation 
were  somewhat  complicated.  There  was  much  swelling, 
and  the  house-surgeon's  notes  were  available  to  show  the 
condition  from  day  to  day.  Unfortunately,  ulceration  of 
the  cornea  prevented  the  following  up  of  the  ophthal- 
moscopic appearances,  but  he  had  a  drawing  of  the 
present  appearances.  The  effect  of  the  operation  was 
to    cut    off    all    the    blood-vessels    of    the    retina.       He 
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thought  he  cut  most  of  the  ciliary  arteries,  so  tliat  tlie 
large  area  around  the  optic  nerve  had  become  atrophied. 
It  was  an  interesting  inquiry  as  to  what  would  happen  if 
the  whole  of  the  intra-ocnlar  muscles  wei*e  cut  off  from 
their  nerve-endings.      Would  the  pupils  contract  ? 

Mr.  Paton  asked  whether  there  was  much  pain.  "J'he 
speaker  had  carried  out  resection  of  the  optic  nerve  in 
one  case  to  try  to  preserve  an  eye  for  cosmetic  reasons, 
but  the  patient  subsequently  suffered  intolerable  pain,  so 
that  the  eye  had  to  be  removed.  Previously  the  pain 
had  been  but  slight. 

Mr.  Collins  said  he  had  not  consulted  any  jdiysiological 
experts  in  connection  with  pupillary  phenomenon.  Thei'e 
was  nothing  in  his  case  of  the  character  of  exophthalmos 
and  pain  described  by  Mr.  Paton. 


75.   Case  of  retinal  detachment,  n-ith  cystic  aiypearance  at 
the  'periphery. 

By  W.  G.   Laws. 

The  left  eye  is  normal  and  emmetropic.  The  right  eye 
is  also  apparently  emmetropic.  The  lower  half  of  the 
retina  in  this  eye  is  detached,  the  upper  limit  of  the  de- 
tachment being  somewhat  oblique,  so  that  it  just  includes 
the  macula  but  passes  a  little  below  the  disc.  The 
detachment  is  not  very  deep,  and  the  detached  portion 
has  its  normal  transparency. 

When  the  eye  is  turned  fully  down  there  can  be  seen 
at  the  lowest  visible  periphery,  just  to  the  outer  side  of 
the  vertical  mesial  plane  of  the  eye,  a  hemispherical  bulla 
projecting  into  the  vitreous.  Its  diameter  is  3  to  3^  disc 
breadths.  Its  smoothly  distended  wall  is  evidently  formed 
by  the  retina,  as  one  of  the  retinal  venules  runs  right 
up  to  the  bleb  and  its  terminal  ramifications  can  be 
traced  on  it.  The  contents  are  quite  clear  and  appear  to 
be    similar    in    refracting    power    to   the   subretinal  fluid. 
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The  top  of  the  bulla  is  seen  with  +  14  D.  The  actual 
base,  that  is,  its  line  of  junction  with  the  retina,  cannot 
be  seen  as  it  is  too  far  forward.  There  is  a  little  granular 
opacity  in  the  vitreous  near  its  base,  also  a  little  granular 
material  far  forward  in  the  vitreous,  with  a  few  small 
cholesterin  crystals. 

The  other  parts  of  the  eye  appear  quite  normal.  Its 
tension  is  very  slightly  below  that  of  the  left.  Its  vision 
is  counting  fingers  at  3  feet. 

The  patient  is  a  well-formed,  healthy  man,  aet.  25  years, 
with  a  good  family  history,  a  plasterer  by  trade.  Is  quite 
sure  that  he  has  had  no  blow  on  the  eye,  nor  got  any 
irritant  into  it.  He  fii'st  noticed  the  defect  of  vision  two 
months  ago, 

P.S. — Seen  six  weeks  latei-,  the  appearances  were 
practically  the  same,  the  only  difference  being  that  there 
was  a  fold  of  retina  just  above  the  bulla  and  concentric 
with  it,  as  if  the  retina  had  sagged  a  little  over  it.  Vision: 
fingers  at  10  feet.  {July  Uth,  1912.) 

Dr.  Rayker  Batten  referred  to  a  similar  case  in  which 
there  was  a  detachment  in  the  left  eye  some  time  before 
he  saw  the  patient.  Then  there  was  a  detachment  in  the 
opposite  eye.  The  detachment  began  in  a  circular  fashion, 
having  little  pressed  rings  of  radiation  on  it,  so  that  it 
looked  like  cysticercus.  The  radiation  and  rings  were 
part  of  the  projection  of  the  ciliary  body.  In  the  outer 
segment  it  occurred  in  a  spontaneous  way.  The  eye  was 
not  myopic. 


78.  Bardsleifs  sclerectome. 
By  P.  C.  Bardsley. 


An  instrument    devised  to    simplify    the    operation    of 

trephining  for  glaucoma.  This  instrument  consists  of 
two  parts  : 
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(a)  A  right-angled  narrow-bladed  Iceratome  witli  ;i  liolc; 
drilled  through  the  blade. 

(h)  A  'punch  attached  to  the  handle  of  the  keratome, 
worked  by  a  lever  and  ratchet,  descends  into  the  hole. 

A  conjunctival  flap  is  turned  down  to  the  cornea  and 
thrown  over  the  cornea  in  the  usual  way.  The  keratome 
blade  is  inserted  through  the  sclera  into  the  anterior 
chamber,  and  pushed  forward  till  the  piece  of  sclera  in 
front  of  the  cut  comes  under  the  punch. 

The  lever  is  then  pressed  by  the  first  finger  and  the 
punch  removes  a  circular  piece  out  of  the  sclera,  which 
remains  in  the  hole  of  the  keratome  blade,  and  is  with- 
drawn with  that  blade. 

A  peripheral   iridectomy  can  now  be   done   if  desired 

Fig.  74. 


through  the  keratome  opening.      The  conjunctival   flap  is 
then  replaced.  {July  lU/i,  1912.) 

Mr.  Bardsley  said  its  object  was  to  do  a  trephine 
operation  for  glaucoma  in  one  stage.  With  this  instrument 
there  was  no  danger  of  losing  the  trephine  disc  within  the 
anterior  chamber  on  completion  of  trephining.  The 
aperture  cut  with  the  sclerectome  was  TSmm. 

Mr.  Charles  Wray  said  he  liked  the  instrument 
exceedingly,  but  it  had  the  one  great  defect  that  the 
keratome  was  likely  to  get  out  of  order,  especially  if  the 
knife  were  inserted  with  a  rocking  movement,  which  was 
the  more  accurate  method.  Unless  the  keratome  were 
detachable  the  instrument  was  bound,  in  his  opinion,  to 
be  very  defective. 
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Mr.  Bardsley  replied  that  there  was  no  more  difficulty  in 
sharpening  this  than  any  other  keratome.  He  recom- 
mended that  it  should  be  first  tried  on  the  dead  eye.  The 
keratome  was  a  right-angle  one ;  consequently  on  entering 
the  point  it  was  necessary  to  tip  the  heel  of  tlie  keratome 
slightly  at  first. 
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The  foUoiving   cases   and    communications   have    also    heen 
hrouglit  before  the  Society  : 

1.  Leontiasis    Ossea ;    Myasthenia    Gravis;    Traumatic 
Asthenopia  with  Amblyopia;  Orbital  Mucocele,  Sir  Henry 

SWANZY. 

2.  Scleroto-keratitis;  Homonymous  Hemianopsia;  Gun- 
shot Injuiy ;  Ptosis,  J.  B.  Story. 

3.  Kerato-irido  Cyclitis  ;    Discoid   (Coppock)     Cataract, 
H.  H.  B.  Cunningham. 

4.  Professor  Gullstrand\s  Large  Ophthalmoscope,  W.  H. 
H.  Jessop. 


KEPOPiT    OF    COUNCIL. 

LUad  at  the  Annual  General  Meetiny  of  Iha  tSociety. 


Thk  Council  is  happy  to  report  the  continued  prosperity 
of  the  Society. 

Durino-  the  session  1911-12  sixteen  new  ordinary  mem- 
bers  have  been  elected,  and  the  list  of  honorary  members 
has  been  increased  by  three  names,  those  of  Dr.  Landolt, 
Sir  Jonathan  Hutchinson  and  Dr.  Thomas  Buzzard.  On 
the  other  hand  three  members  have  resigned  and  seven 
have  died  during  the  current  year,  so  that  at  the  present 
time  thei-e  are  499  ordinary  members  and  seven  honorary 
members  on  the  list. 

By  the  death  of  Dr.  Hughlings  Jackson  the  Society  has 
lost  one  of  its  most  distinguished  members,  and  one  who 
filled  the  Presidential  Chair  in  1889  and  gave  the  Bowman 
Lecture  four  years  previously. 

The  Council  has  decided  to  postpone  the  next  Bowman 
Lecture  to  1914,  owing  to  the  fact  that  London  will  be 
occupied  with  the  International  Medical  Congress  in  the 
summer  of  next  year. 

The  Nettleship  Prize  has  been  awarded  to  Mr.  George 
Coats  in  recognition  of  his  valuable  work  on  ocular 
pathology. 

In  May  of  this  year  the  Society  held  a  meeting  in 
Dublin  in  response  to  a  kind  invitation  from  its  Dublin 
members.  The  meeting  proved  most  successful,  both  from 
a  scientific  and  social  point  of  view. 

The  Honorary  Treasurer's  report  and  statement  of 
accounts  are  submitted,  and  show  the  fiuancial  condition 
of  the  Society. 

Owing  to  the  decision  of  the  Royal  Society  of  Medicine  to 
take  immediate  steps  towards  the  formation  of  an  Ophthal- 
mological  Section,  the  Council  has  felt  obliged  to  bring 
again  before  the  Society  the  question  of  amalgamation. 

The  thanks  of  the  Society  are  due  to  Mr.  Nettleship, 
Mr.  Sydney  Stephenson,  Dr.  Kenneth  Scott  and  Dr. 
Edrido-e-Green  for  their  contributions  to  the  Library. 
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Hepburn  (Malcului  L.),  inflammatory  and  vascular  diseases  of 
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Keratitis  disciformis  (Charles  Wray)             .                 .                 .  138 
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NOTICE. 


Sejytemher,  1902. 
Members  desirous   of    using   abbreviations   in  their  communi- 
cations to  the  Society  are  requested  to  confine  themselves  to  those 
included  in  the  following  official  list.* 


ABBREVIATIONS. 


Ace.    Accommodation. 
Aq.      Aqueous  hiTmoiir. 
As.      Astigmatism. 
A.C.    Anterior  chamber. 

C.  Cornea. 
Ch.      Choroid. 
cm.      Centimetre. 
Cyl.     Cjdindrical  lens. 

D.  Dioptre  or  diojjtric. 

E.  Emmetropia. 

F.  Field  of  vision. 
H.        Hypermetropia. 

H.l.     Latent  hypermetropia. 

H.m.  Manifest  hypermetropia. 

I.         Iris. 

L.        Left  eye  ;  and  E.,  right  eye. 

m.        Metre. 

mm.    Millimetre. 

My.     Myopia. 

M.L.  Maciila  lutea  ;  and  Y.8.,  j-ellow 
spot. 

Oph.  Ophthalmoscope,  ophthalmo- 
scopic examination,  oph- 
thalmoscopic appearances. 


O.D.    Optic  disc. 
O.P.    Optic  papilla. 
P.        Pupil. 
Pr.      Presbyopia. 
P.L.    Perception  of  light, 
p.p.     Punctum  proximum. 
p.r.      Puncti;m  remotissimum. 
R.        Eight  eye  ;  and  L.,  left  eye. 
Ret.    Retina. 
Scl.     Sclerotic. 
Sph.    Spherical  lens. 
T.        Tension  of  the  eyeball. 
T.n.,  tension  noi-mal. 
T.  +  1,  T.  +  2,  T.  +  3,  ■)  degrees 
T.  -  1,  T.  -  2,  T.  -  3,  5       of 

increase    and    decrease    of 

tension. 
Vit.     Vitreous  humour. 
Y.S.    Yellow  spot ;  and  M.L.,  macula 

lutea. 
V.        Visus,     acuteness     of     sight, 

power     of      distinguishing 

form. 


SYMBOLS. 


+   Symbol  for  a  convex  lens. 
-    Svmbol  for  a  concave  lens. 


Foot. 
Inch. 
Line. 


*  See  Transactions,  (vol.  iv  1884),  p.  365. 
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